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2003117115 

i fiimjiii! fiiu Hiii iifif ifin Jim tun inn inn jiii mi 

MBOK 7 : H01M 8/00, H01M 8/10. 



3jieKTpoA-3JieKTpojiHTHan napa Ha ocHose okhch BHCMyra, 
cnocoG ee loroTOBjienroi h opraHorejib. 

H3o6pereHHe othochtch k ooaacro aJieicrpoxHMHHecKHx ycipoHCTB, npeflHasHaHeHHbix 

• nojiyHeHHHKHCJiopoaa(iiMCjiopoflHi,ieHacocw); 

• ajieicrpiraecKOH SHepniH sa cier npaMoro npeoopasoBaHHa xhmhmcckoh SHepraH ra- 
30o6pa3Horo xonjiHBa b ajieicrpiwecKyio sHeprmo c noMombio -reepflo OKHCHbix to- 

IUIHBHbDC 3JieMeHTOB; 

• ohhctkh rasooepasHbix npoMbiiujieHHbix bh6 P ocob; yrajnoauHH yrjieKHCJioro rasa 
(6opb6bi c «napHHKOBbiM 34>4>eKTOM»); 

• KOHTpojia 3a coaepacaHHeM KHCjiopoaa (raicjiopoflHbie aaTHHKH); 

• b ajieKipoxHMHHecicoM cmmse, HanpHMep, nonyneHHH cnHrasa m MeraHa n flpyrax 
yraeBOflopoflOB.. 

OCHOBHOH npHHmiri P a60TbI 3THX yCTpOHCTB - 3TO nepeHOC KHCJIOpOfla HepeS IUIOTHMH 

okchhhbih saeicrpojiHT, oGjiaaaioiiniH KHCjiopo fl HOH npoBOflHMocrwo npn noBbmieHHofi reMne- 
parype. flaa sjiejcrpoaa, pacnojioiKeaHwe no o6e cropoHbi ajieKipojmra, cosflaionme aaeKipo- 
XHMHHecKyro HHeiucy, o6ecneHHBaior paooiy xaioax sjieinpoxHMHHecKHx ycrpoiiCTB. 

noABOfl ajieicrpHHecKOH sneprHH k ajieKipoflaw nosBOJwex opraHHsoBarb HanpaBjien- 
HBm noroK KHcjiopoaa or KaTOfl a nepea ajieKrpomrr k aHo fly . Ha stom npmmane ocHOBaaa pa- 
6oxa « KHC jiopoflHoro H acoca», koto P mh OT6npaer KHcaopoa aosayxa co cropoHbi Ka TOfl a h bm- 
flenaer ero b hhctom BIW e co cropoHu ano^a. Ta™ ace o6pa30M ocymecrBjiaercH onucTKa 
npoMbmi^eHHBix bbi6 P ocob (aoccraHOBaeHHe okhoiob aaora nnn cepw) h*h ymnrau*. ynie- 
KHcjioro ra3a. 

PaanocTB napm^jibHwx flaBJieHHH KHCJiopo^a no o6e cropom,, sjieicipoxHMHHecKOH 
aneta reHepnpyer sjieieipHHecKHH CHraaa, momwA onpe^TB KOHyempannio khcjio- 
po fl a no o«Hy H3 cropon weten (npHHmm paGom KHcaopoanoro wrnnnca). IIocraaHHyK) re- 
HepanHK> aaeKrpHHecKOH SHepran nojiynaioT a ToruiHBHbix sneuem^ K or«a nocroaHHWH no- 
tok hohob KHcaopofla nepea wnpom coaler nocxoaHHbiii sjieicrpiFiecKHH tok Me W 



aneicTpoflaMH, a khcjiopoa co ctopohbi aHo.ua pacxoayercH Ha 3 Jieicrp oxhmhhccko e OKHCJieHHe 
ra30o6pa3Horo TomraBa. 

3<|>(|>eKTHBH0CTB BCeX nepeHHCJieHHBIX BBime 3JieKTpOXHMHHeCKHX yCTpOHCTB 3aBHCHT 

ot y^ejiBHOH npoBOAHMOcra OKCHAHoro 3JieKTpojiHTa no HOHaM KHCJiopo^a. HeM B&nne khcjio- 

pOflHaa npbBOAHMOCTB, TOM BBHIie 3<|)<|>eKTHBHOCTB. IIpHHeM keJiaTeJIBHO HMeTB BBICOKyiO 3<$>- 

^eKTHBHOCTB npH iiohh>kchhoh TeMnepaType, TaK KaK BBicoKan TeMnepaTypa orpaHHHHBaeT 
cpoK cny>K6Bi sjieicrpoxHMHHecKoro ycrpoHCTBa. 

CTa6HJiH3HpoBaHHaa h JierapOBaHHaa okhcb BHCMyTa oSjia^aer 6ojibhioh iipoboahmo- 
ctbk), oco6eHHO npH noHH>KeHHH TeMnepaTypBi. 

ITomhmo BBi6opa MaTepHana TBep^oro sjieicrpojiHTa, Ba^KHefimefi KOMnoneHTOH kohct- 

pyKI^HH 3JieKTpOXHMHHeCKOH HHCHKH, OT KOTOpOH 3aBHCHT ee 3<J)<f>eKTHBHOCTB, HBJISCTCH 3JieK- 

TpoA-3JieKTpojiHTHaa napa, KOTopaa b cboio onepe^B onpeflejMeTM TexHonoraefi ee H3roTOBJie- 

HHfl. 

AnajioraMH nepBoro o6x>eicra npeOTo>KeHHoro H3o6peTeHHH hbjihiotch cjieayiomHe 
sjieKTpoA^HeKTpoJiHTHBie napBi. 

H3BecTHBie 3JieKTpofl-3JieKTpojiHTHBie napBi c 3JieKTpojraTOM Ha 6a3e okhch BHCMyra 
npe^cxaBJiKioT co6oh tojictbih sjieierpoJiHT, noJiynaeMBm noponncoBBiM mctoaom, h HaHeceH- 
hbih Ha ero noBepxHOCTB nopHcrBift sjieicrpofl. B KanecTBe MaTepnajia sjieKTpoaa HcnojiB3yioT 
cepe6po, nJiaraHy, La 0 .7Sr 0 . 3 CoO 3 (A.A.Yaremchenko, V.V.Kharton, E.M.Naumovich, 
A.A.Tonoyan Stability of 8-Bi 2 0 3 -based solid electrolytes, Materials Research Bulletin, 35- 
(2000) pp.5 15-520) hjih Lao.eSr o.4Co 0 .2Fe 0 .80 3 (K.Huang, M.Feng, J.B.Goodenough, Bi 2 0 3 - 
Y 2 0 3 - Ce0 2 solid solution oxide-ion electrolyte, Solid State Ionics, 89, (1996) pp. 17-24). 

HeAOCTaxKaMH tskhx 3JieKTpO£-3JieKTpojiHTHBix nap hbjikiotch: BBicoKoe sneicipHHe- 
cKoe conporaBJieHHe TOJicToro 3JieKTpojiHTa; Majiaa njioma^B sneicrpoxHMHHecKoro KOHTaicra 
Meyiqsy 3JieKTpOAOM h 3JieicrpoJiHTOM; cjia6aa a^re3HH Moigjy sjieKTpojiHTOM h 3JieKTpo#OM. 
IlepBBie ABa He^ocTaxKa npHBO#HT k noHHKeHHio 3JieiopoxHMHHecKOH 3<J><|)eKTHBH0CTH napBi. 
Tperaft HeAOCTaTOK xapaKTepH3yeT HH3Kyio HaaeacHocTB h pa6pTocnoco6HOCTB napBi 3JieK- 

TpOA-3JieKTpOJIHT. 

KpoMe Toro, b KOHCTpyiajHH 3JieKTpoA-3iieKTpoJiHTHofi napBi, b KOTopott b KanecTBe 
3JieKTpojiHTa HcnpJiB3yiOTcji MaTepnaJiBi Ha ochobc okhch BHCMyra, Heo6xo£HMo ynHTBmaTB 

TOT (j)aKT, HTO XHMHHeCKafl aKTHBHOCTB 3THX MaTepHaJIOB OHeHB BBICOKElfl, HTO npHBOflHT K 

XHMHHecKOMy B3aHMOAe»CTBHK) 3JieKTpojiHTa c MaTepHajiaMH 3JieKTpo«OB b npoijecce HX H3- 
roTOBjieHHH npn bbicokhx TeMnepaTypax. B pe3ynBTaTe Hero, CTpyicrypHBie H TepMHHeciaae 
Hanpn>KeHHa Moryr npHBecTH k paspyniemno cjioh sjieiapojraTa h/hjih aneierpofla. 



3 

AHajioroM BToporo o6i>eKTa npeflnoxceHHoro moSpereHHH hbjikctch cnoco6 nojiyne- 
hhh TOHKoro cjioh 3JieKTpoJiHTa H3 JierapoBaHHofi okhch BHCMyra (US 6,214,194 A, ony6jiHK. 

200 ll\). CnOCo6 OCHOBaH Ha 3neKTpOXHMHHeCKOM KaTOflHOM ocaa<fleHHH OKCHflOB BHCMyra H 

jierapyiomHX MeTauJiOB H3 hx cojieft b cpeae 3BTeKTHHecicoro pacnnaBa xjiophaob KaJiHK h jih- 

THH: 

O^HaKo 3JieicrpoxHMHHecKHH npHHimn oca^ECAeHHH h Hcnojit30BaHHe pacnnaBJieHHtix 
cojieft menoHHBix MeTannoB C03#aeT cymecTBeHHBie HC^ocTancH 3T0My MeTO#y. B HacTHocxH, ; 
He^ocTaTKaMH Mero^a otjuhotch: 

CHJIBHaH 3aBHCHMOCTB CBOHCTB OCa>K£aeMBIX 3JieKTpOJIHTOB OT CBOHCTB 3JieKTpO#OB; 

- cjiokhoctb nojiyneHHJi CTexHOMeTpHHecKoro cocxaBa BHCMyroBoro ajieicrpoJiHTa; 
. - 3arpH3HeHHe 3jieKTp0JiHxa xnopHAaMH mejiOHHBix MeTajuioB; 

- HH3Kaa npOH3BOAHTeJIBHOCTB H BOCnpOH3BOAHMOCTB, 

BpeflHOCTB npoH3BO^CTBa; . 

- BBICOKHe 3aTpaTBI npH MaCCOBOM npOH3BO^CTBe. 

B KanecTBe aHajiora TpeTtero oSBeKra npeAJioaceHHoro H3o6pcTCHHH mohcct 6bitb bbi- 
6paH H3BecTHBift opraHorejiB, cocToamnii H3 noponiKa AByoK^CH uhpkohhh, JierapoBaHHofi ht- 
TpneM, pa3MepoM 0.2 - 0.4 mkm (4 BecoBBix Hacni) h opraHiraecKOH hchakocth (100 BecoBBix 
HacTeft), cocToamefl H3 3THJioBoro cnnpTa, AHcnepcairra (aJiKHJi noJiHOKCH3THJieH <|>oc<])opHBift 
34>Hp), cB*3yK>u*ero (3THJiAejuiioJio3a), aHTHneHHiijero areHTa (cop6HTaH ojiea-r) h JierKOJieTy- 
nero papTBOpHTCJiH (US 5968673 A, ony6jiHK. 1999). 

K He^ocTaTKaM opraHorejra othochtch cjieAyiomee: oh He ynacTByer b ^opMHpoBaHHH 
njioxHoft CTpyKTypBi 3JieKTpoJiHTa, He cnoco6eTByeT noHHEceHHid TeMnepaTypBi, He OTJHraaeToi 
TexHdJioraHHO^j)aoJiyHeHHH sjieiopojiHTa Ha 3JieiapoAax, o6jiaAaiomHX pa3JiHHHBiMH .cBOHCTBaMH 

H XapaKTepHCTHKaMH. 

B nepBOM oSBeicre H3o6peTeHHH AOCTHraeTca TexHHHecKHH pe3yjiBTaT, 3aKJHOHaK>mHflcH: 

■ B nOBBHIieHHH 3JieKTpOXHMHHeCKOH 3<J)<J)eKTHBHOCTH napBI 3JieKTpOA-3JieKTpOJIHT H 3JieK- 

- , 

TpoxHMHMecKoro ycTpoftcTBa b aenoM; 
" b noHHaceHHH pa6oneH TeMnepaTypti sjieKTpoxHMHHecieoro ycTpoficTBa, coAep^camero napy 

3JieKTpOA-3JieKTpOJIHT; 

■ b noBBnneHHH pa6oTOcnoco6Hocra h HaAeacHocTH napBi 3JieKTpoA-3neKTpojiHT; 

■ b cHH>i<eHHH ctohmocth sneiapoxHMHHecKoro ycfpoftcTBa, coAepacamero napy sjieierpoA- 

3JieKTpOJIHT; 

■ b CHH>KeHHH raGapHTOB h Beca sneKTpoxHMHHecKoro ycTpoHCTBa; 

■ b yHHBepcaJiBHocTH KOHCTpyKitHH, MaTepHajioB h ra6apHTOB 3JieicrpoA-3JieKTponHTHOH na- 

PBI. 



YKa3aHHi>iH TexHHHecKHft pe3ynbTaT AOcmraeTCH cneflyroiijHM o6pa30M. 

3jieKTpoA-3JieKTpojiHTHaH napa coflepacHT nopncxbifi aneiapoA, Ha hobcpxhocth koto- 
poro HaHeceH MyjiBTHCJiOHHBift TBep^iH sjieicrpojiHT Ha ocHOBe okhch BHCMyra c JierapyiomH- 
mh Ao6aBKaMH. TBepAbift 3JieKTpojiHT coctoht H3 BHyrpeHHero TpexMepHoro cjioh TBep^oro 
3JieKTpojiHTa, npetfCTaBJiflK>iijero CMecB aMop^Hoft h KpHcxajuiHHecKOH <J>a3i>r. 3tot cjioh no 
KpaftHett Mepe, nacTHHHO 3anojiHHeT noBepxHOCTHtie nopBi ajieicrpofla Ha rnyGnny 2-50 mkm. 

TBepAMH 3JieKTpOJIHT COflep^KHT TBSOKQ BHeillHHH CJIOft, npe£CTaBJiflK)iijHH TaKHce 

CMecB aMop^Hoft h KpHCTanjiHHecKOH <|>a3Bi h pacnojioHceHHBifi Ha noBepxHOCTH BHyrpeHHero 

CJIOfl. 

BHyTpeHHHH H BHeillHHH CJIOH 3JieKTpOJIHTa HMdOT OflHHaKOBBIH HJIH pa3HBIH COCTaB. 

3jieKTpo^-3neKTpojnrrHM napa coflepacHT b KanecTBe Jierapyioin.HX flo6aBOK b Tsep^OM 

3JieKTpOJIHTe HTTpHH H/HJIH BaHa#HH h/hJIH MOJIH6AeH H/HJIH U,HpKOHHH h/hJIH CBHHeiJ H/HJIH 

BOJiB^paM h/hjih hho6hh, h/hjih TaHTaji h/hjih xpoM h/hjih Ko6ajibT h/hjih UQjjjb h/hjih menoH- 
H03CMcm>HBie h/hjih peAK03eMejiBHBie MeTaojibi. 

SjieiapoA HMeer nnocKyio hjih Tpy6HaryK> <J>opMy. 

SjieicrpoA BtniojiHeH H3 nopHcroro KepaMHHecKoro hjih MeTajumnecKoro MaTepnajia c 
pa3MepaMH nop 6ojiee 1 mkm. 

IIOBBmieHHe 3JieKTpOXHMHHeCKOH 3<j)<J>eKrHBHOCTH HapBI 3JieKTpOfl-3JieKTpOJIHT H 3JieK- 

TpoxHMHHecKoro ycTpoiicTBa b nejioM AocTHraeTCfl 3a cneT: 

■ noBBimcHHH nonepeHHoii npoBOflHMocTH sjieierpojiHTa 3a chct chhkchhh ero TOJimHHBi, a 
TaK nee b pe3ynBTaTe onTHMH3aijHH cTpyierypBi okhch BHCMyTa 3a chqt jierapoBaHira; 

■ noBBnneHHH miomaflH 3JieKipHHecKoro KOHTaKTa 3JieKTpojiHTa c MarepHanoM 3JiekTpo#a 3a 
chct HcnojiB30BaHHH BHyrpeiraeH noBepxHocra nop ajieiopofla; 

■ yMeHBHieHHH sjieiopHHecKoro conpoTHBueHHH Ha rpaHHi^e 3JieKTpofl-3JieicrpojiHT 3a cneT 
HH3KHX TeMnepaTyp HaHeceHHH sjiercipoJiHTa, He npHBOAHiimx k o6pa30BaHHH <|>a3 c bbico- 
khm 3neiopHHecKHM conpoTHBJieHHe; 

" noBBnneHHJi miomaan 3JieKipoxHMHHecKoro KOHTaiera ra30Boii 4>a3Bi, sjieierpofla h 3JieK- 
TpojiHTa 3a chct noBBinieHH^ noBepxHocra BHyrpeHHero cjioh sneKxpojiHTa. 

IIoHH>KeHHe pa6oneH TeMneparypBi sjieKTpoxHMHHecKord ycTponcxBa, cocToamero H3 
napti 3JieKTpo < n;-3neKTpojiHT, AoerHraeTca 3a cneT onHcaHHBix BBnne npH3HaK0B, a TaKHce B03- 

MQ>KHOCTH HOJiyHeHHH nJIOTHOrO CJIOfl 3JieKTpOJIHTa MHHHMaJIBHOH TOJIIIJHHBI. 

IIoBBnneHHe pa6oTocnoco6HOCTH h Ha#e2KHb cth napBi 3JieKTpo£-3JieKTpojiHT flocrHra- 
eTca 3a cneT bbicokoh npoHHOcra aMop^HOH h KpHCTajuiHHecKOH CTpyKTypBi okhch BHCMyra; 

HHBejIHpOBaHHH nOBepXHO CTHBIX KOHIjeHTpaTOpOB HanpiDKeHHH 3JieKTpo^a 3a chct BHyTpeHHe- 



ro cjioji aneKTpojiHTa; bbicokoh ,u;eMn$HpyiomeH ciiocoGhocth BHyrpeimero TpexMepHoro cjioa 
3JieicrpoJiHTa, npefloTBpamaiomero o6pa30BaHHe TpeictHH b 3JieKTpojnrre. 

CHHDKeHHe ctohmocth, ra6apHTOB h Maccbi 3JieicrpoxHMHHecKoro ycTpoftcTBa flocrara- 
eTCK noBBnneHHeM ajieKTpoxHMHHecKoii s^^ckthbhocth napti 3JieKTpofl-3JieKTpojiHT. 

IIoBBmieHHe yHHBepcanBHOcra ycTpoficTBa aocTHraeTc* 3a cnex bo3mo>khocth ncnojiB- 

30BaHHH 3JieKipOflOB C nopHCTOCTBIO 0OJiee 1 MKM, H3r0TOBJieHHBDC H3 KepaMHHeCKHX H MeTaji- 

jiHHecKHX MaTepnajiOB, nJiocKOH hjih TpySnaTOH <|>opMBL 

Bo btopom o6*BeKTe H3o6peTeHHH AOCTHraeTCH TexHHHecKHfi pe3yjiBTaT, 3aKJHOHaK)mHH- 
ca b noB&imeHHH TexHOJioraHHOCTH cnoco6a npn MaccoBOM H3roTOBJieHHH napti 3JieieipoA- 

3neKTpOJIHT, nOBBIineHHH IipOH3BOAHTeJIBHOCTH H CHEDKeHHH CTOHMOCTH TeXHOJIOFHH nojiyne- 
HHH napBI H 3JieKTpOXHMHHeCKOrO yCTpOHCTBa B IjeJIOM, CHHECeHHH 3Hepr03aTpaT 5 nOBBIIIieHHH 

yHHBepcaJiBHOcra cnoco6a. 

YKa3aHHBiH TexHHHecKHH pe3yjn>TaT AOCTHraeTca cjieayiomHM o6pa30M. 

Cnoco6 H3roTOBJieHHH 3neKTpofl-3JieKTpojiHTHOH napBi BKJUonaeT <J)opMHpOBaHHe Ha 
noBepxHOCTH nopncToro aneicrpoaa nacwiHO norpy>i<eHHoro b sjieiopofl MyjiBTHcnofi- 

Horo TBepfloro sjieicrpoJiHTa Ha ocHOBe okhch BHCMyra c jiernpyiomHMH rq5bbkqmj&. fljra <|>op- 
MHpOBaHHH BHanajie npoBOflaT nponHncy noBepxHocTHBix nop sjieiopoAa opraHoreneM, co- 
CTOHmHM H3 Hacnm okhch BHCMyra c JierapyiomHMH flo6aBKaMH h opraHHHecKoro pacTBopa 
opraHHnecKHx cojien BHCMyra h MeTajuioB Jierapyioiimx floSaBOK. riocjie 3Toro npOBOflaT #ecT- 
pyio^HK) opraHHnecKofi nacTH opraHorejia, npHBOftamyio k XHMHHecKOMy oca>RfleHHiq BHyT- 
peHHero TpexMepHoro cjioh MyjiBTHCJioftHoro TBep/joro 3JieiapojiHTa Ha noBepxHOCTH 3Jieicipo- 
aa. 3aTeM npoBOflHT HaHeceHHe Ha nosepxHOCTB BHyipeHHero cjioh opraHorejia, cocroflmero H3 
nacnm okhch BHCMyra c jierapyionpiMH flo6aBKaMH h opramiHecKoro pacTBopa opraHHnecKHx 
cojieft BHCMyra h MeTamioB JiernpyiomHX ao6aBOK. Ilocjie nero ocymecTBJiniOT flecrpyiajHK) 
opraHHnecKOH Hacra opraHorejia, npHBOAamyio k XHMHHecKOMy oca>KfleHHK> BHeniHero cjioh 
MyjiBTHcuoHHoro 3JieiopojiHTa Ha noBepxHOCTH BHyrpeHHero cjiojl 

JBflx ^opMHpoBaHHH BHyipeHHero h BHeniHero cuoeB TBep#oro 3JieKTpoJiHla ncnojn>3y- 
k>t opraHorejra oAHHaKOBoro hjih pa3Horo cocraBa. 

B cnoco6e b KanecTBe Jierapyiomnx flo6aBOK b TBepaoM 3JieiapojiHTe HcnoJiB3yK>T ht- 
tphh h/hjih BaHa^HH h/hjih MOJme^eH h/hjih i^HpKOHHH h/hjih CBHHeu h/hjih BOHB^paM h/hjih 
hho6hh h/hjih TaHTaji h/hjih XpOM h/hjih K06aJIBT h/hjih MeflB h/hjih meJIOHH03eMejIBHBie h/hjih 
peAK03eMejiBHBie MeTajuiBi. 

riponHTKy nopnoTOH noBepxHOCTH sjieKTpofla opraHoreneM npoBOAflT no# BaicyyMOM 
hjih MexamraecKHM B#aBJiHBaHHeM opraHorejin b nopncTyio noBepxHOCTB 3JieKTpoaa. 



ttnx aecxpyKmra opraHorejis HcnojiBsyioT bbicokocko P octhoh nnpojim np H reMnepary- 
pe He BBnne 600 °C b OKHcjiHTejiBHOH hjih HHepraoft hjih cjia6oBoccTaHOBHTejiBHOH rasoBoii 
aTM6c4»epe. 

AecwKHHK> opraHHHecKOH sacra opraHoreiia npoBOfljn: czmoBpeMeHHo hjih nocjieao- 
BaxejiBHo'c nponaxKoii hjih HaneceHHeM opraHorejw na nosepxHoen, BHyrpeHHero cjiqa. 

n P H nponHTKe 3JieK-rpo«a opraHorejieM hjih HaneceHHH opraHorejia sa nosepxHocrB 
BHyrpeHHero cjiok c oanoBpeMeHHOH .aecxpyKHHeH, opranorejiB Hanocar na noKptmaeMyjo no- 
BepxHocxB MeroflOM nyjiLBepHsaHHH hjih npHHrepHOH neHara. 

n P H nponHTKe 3JieKTpo A a opraHorejieM hjih HaneceHHH opraHorejia H a noBepxHocxB 
BHyrpeHHero caoa c noc^y^meft flecxpyKHHeH. opraHorenB nanocar na xojiojmyK, noBepx- 
hoctb 3Jieierpo*a hjih BHyrpeHHero caoa c nocaeayioiHHM bbicoko cko P octhbim HarpeBOM 3*e K - 

TpO«a; 

nponnxKy 3JieKTpofla opraHorejieM huh HaHecenHe opraHorejia H a noBepxHocn, BHyr- 
peHHero caoa h «ecrpyKHHio opraHorejia npoBo«ar o«ho- hjih MHoroKparao. ■ 

^ocrHHceHHK, BBnneyKasaHHoro rexHHHecKoro pesyjisrara cnoco6crByer: BBicoicaa cko- 
Poctb HaneceHHa CBipBa H 4>opMHpoBaHHa ajieKrpojiHra na HOBepxHocrn 3JieKrpo«oB; bosmok- 
hoctb npHMeneHHH npocroro h ne^opororo oSopyaoBanna; Hcnojn>30BaHHe hhskhx re M nepa- 
ryp; BosMoacHocn, opraHHaanHH rexHojiornnecKoro nponecca b nojiHocrBH> aBroMarH3HpoBa H - 
hom KOHBeepHOM hchojihchhh; yHHBepcajiBHocrH cnocoGa b BBiSope cocraBa 3Jieio P oJiHra- 
yHHBepcajiBHocrH cnocoSa b BM 6o P e KOHcrpyKUHH 3JieKrpo fl -3jieKrpojiHrHOH na PM ; bosmojJ 
HocTByqeTacBOHCTBHxapaKrepHCTHK MarepHajiasjieKTpo^a. 

B xpexBeM o6i>eKTe H3o6pereHHa fl ocrHraerca cjie^mne xexHHHe ckh e pe 3 yjiBrarBr 
HH3Kaa ctohmoctb opraHorejia, ero ynHBepcajlBHocrs b BBioope cocraBa okhch BHCMyra h Jie- 
rnpy^mnx MerajiaoB, o6ecneHeHHe bbicokoh ^hh no 'OTHomeHHK> k Marepnaay 3JieKrpo*a 

HCKJIKJHeHHe 3aipa3HeHHH 3Jie I apOJ I HTa BpeflHBIMH npHMeCHMH. 

YKasaHHBie rexmreecKHe pe 3 yjiBrarBi aocrnraKm* cae^inHM o6pa30M 
OpraHorejiB, HcnojH> 3 yeMBiH „ H3roroBJieHHa 3JieKrpo«-3JieKrpojiHrHOH napn, co fl ep- 
-r HacTHHBi okhch BHCMyra c JierHpyioiHHMH ,o6aBKaM H h opran^ecKHH paciBop col 
BHCMyra h MerajuioB - TO hx fl o6aBOK cmcch bjzb^ paaBerBjieHHBix Kap6oHOBBix khcjio T 
c o6men ^opMyjion H(CH,CH 2 ) n C R .R., C OOH, r,e R' - CH 3 , R" - G m H (m+I) npn m or 2 «o 6, 
co cpeflHea MOJieKyjwpHOH MaccoH 140-250. 

Oprano^ coaepj™* b Ka,ec ra « flen^Hx Mera^o. HnpH* h/hjih aaHa^rt 
MoaaeaeH atoa uhpkohhh h/™ cBBHe« h/h™ Bo»*paM h/hjih hho6hh h/hhh Tan™ hW 
xpom h/hjih KoeajjBx h/hah Me* h/hjjh h/hhh pe^^e MerajMH 



OpraHorejib coAepHCHT b KanecxBe bpraHHHecKoro pacTBopHTCJiH Kap6oHOByio KHCjioiy 
h/hjih jno6oft opraHH^ecKHH pacraopHTejib cojieft MeTaJuiOB Kap6oHOBWx khcjiot. 
OpraHorenB coAep>KHT nacTHijbi pa3MepoM ot 5 hm ao 3 mkm. 

B opraHorejie KOHijeHTpanHK) b cojihx BHCMyra h MexajuioB JierHpyiomnx Ao6aBOK bh- 
6HpaiOT ot 0.05 «o 1,0 mojib/ji b cooTHOineHHH, oTBeHaiomeM cTexHOMerpHH HaHOCHMOro 3JieK- 
TpoJiHTa. 

06beMHoe co othoiiichhc . HaH0pa3MepHbix nacTHi^ b opraHorejie cocTaBJineT ot 5 ao 

45%. 

H3o6peTeHHe noHCHseTCH nepTOKOM, r#e cxeMaTHHecKH noKa3aHa npeAJioaceHHaa 3JieKTpoA • 
3JieKTpoJiHTHaa riapa, KOTOpaa coa©P>kht nopncTBiH 3JieierpoA 1 c nopaMH 2, BHyrpeHHHH TpexMep- 
hbih cjioh 3 TBepAoro 3JieKTpoJiHTa, bhciiihhh cjioh 4 TBepAoro 3JieKTpOJIHTa. 

3(|><J)eKTHBHOCTb 3nCKTpOXHMHHCCKOH 3JieKTpOA-3JieKTpOJIHTHOH napbl 33BHCHT OT CJie- 

Ayiomax ^aicropoB: 

■ HOHHOH npoBOAHMOcra 3JieKTpoJiHTa Ha 6a3e okhch BHCMyra (neM Bbime npoBOAHMOCTb, 
TeM 6oJibine 3$<l>eKTH0CTb); 

» TOJIIAHHbl 3JieKTpOJIHTa (HeM MeHbin© TOJimHHa, TCM BbEQie 3<|><j)CKTH0CTb); 

■ sjieKTpHHecKoro conpoTHBJieHHH Ha rpamme 3JieierpoA - SJieicrpojiHT (neivi MeHbnie conpo- 

THBJieHHe, TeM BblHie 34>$eKTH0CTb); 

■ nnomaAH noBepxHOCTH KOHTaicra MOKAy 3JieiapoAOM h sjieicrpoJiHTOM (neM 6ojibine uno- 
. maAb KOHTaicra, tcm Bbnne 3$$eKTH0CTb); 

■ imomaAH 3JieiapoxHMHHecKoro KOHTaKTa ra30BOH $a3bi, sjieiopoAa h 3JieKTpojiHTa (neM 
6ojibine iuiomaAfc 3HCKTpoxHMHHecKoro KOHTaicra, TeM Bbinie 3<j>(f)eKTHOCTb). 

TaKHM o6pa30M, 3<|>$eKTHBH0CTb ycTpoHCTBa, TOHHee napH 3JieKtpoA-3JieKTpojiHT, on- 
peAejuieTCH cocrraBOM okhch BHCMyra h KOHCipyiameH napw 3jieKTpoA-3JieicrpojiHT. 

Pa6oTOcnoco6HOCTb napbi 3JieKTpoA-3JieKrpojiHT onpeAeJiflercji rjiaBHbiM o6pa30M 

nJIOTHOCTbK> 3JieKTpOJIHTHOrO CJIOfl OKHCH BHCMyra (OTCyTCTBHeM CKB03HBDC nop H MHKpOTpC- 

iahh) h ero cnoco6HOCTbio upothboctohtb TcpMHnecKHM HanpH>KeHHHM, KaK p npoijecce H3ro- 
TOBJieHHH, TaK h b nepnoA pa6oTbi napw. IIocJieAHee KanecTBb MaTepnaJia 3JieierpojiHTHoro 
cjioh 3aBHCHT ot npoHHOCTH MaTepnajia, aAre3HH 3JieKTpojiHTa k MaTepnany 3JieKTpoAa h cno- 
co6hocth napbi 3neKTpoA-3JieKTpojiHT AeMn<|>HpoBaTb MexaHHHecKHe HanpflHceHHa 6e3 o6pa30- 
BaHRH TpemHH c yneroM noBepxHOCTHbix KOHAeHTpaTopoB Hanpn>KeHHH Ha rpaHHue siieiopoA- 

3JieKTpOJIHT. 

TaKHM o6pa30M, pa6oTOcnoco6HOCTb napbi 3JieKTpOA-3JieKTpojmT onpeAeiraeTai cocTa- 

BOM JierapOBaHHOH MCTaJUiaMH OKHCH BHCMyTa, ee MexaHHHCCKHMH CBOftCTBaMH npH yCJIOBHH 
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MaKCHManbHoro corjiacoBaHHH c MexaHiwecKHMH cbohctbemh ajieicrpofla h KOHcrpyKHHeH cjioh 
ajieicrpojiHTa Ha noBepxHOcra nopHcroro SJieicrpofla. 

Bo3MOJKHOCTb peajiH3auHH onxHMajibHbix cbohctb h xapaKTepHCTHK napbi sjieierpofl- 
ajieicrpojiHT onpeaejiaeTCH MeroflOM ee H3roTOBjieHHH. 

B KaHecree Maxepnajia sjieinpojiHTa fljw sjieKTpofl-sneiapojiHTHOH napbi Hcnojib3yioT 
jierapOBaHHyio MeranjiaMH okhcb BHCMyra. B KanecTBe jierHpyiomHx MenumoB HcnojiKsyioT 

HTTpHH H/HJIH BaHaflHH H/HJIH MOJIH6«eH h/hJIH UIipKOHHH h/hJIH CBHHeU. H/HJIH BOJH»4>paM h/hJIH 

hho6hh h/hjih TaHTaji h/hjih xpoM h/hjih Ko6anbT h/hjih Meflb h/hjih mejioHH03eMejibHbie h/hjih 
peflK03eMejibHbie Merajuibi. 

JlerapoBaHHe no3BOJwer nojiynarb cra6njin3HpOBaHHyio OKHCb BHCMyra, o6jiaAaionryK> 
Ky 6hh ecKO h 4»noopHflHOH crpyicrypOH, hjih crpyicrypw rana nepoBCKHTOB c a^ihiptom kh- 
cjiopOAa b peinerrKe. B ochobhom Hcnojib3yipTCH CTpyierypbi, o6jiaflaionuie bmcokoh npoBOflH- 

MOCTbK) HOHOB KHCJIOpOfla. 

HanpHMep, ig^HHecKyio CTpyicrypy okhch BHCMyra npn hiukoh TeMneparype mojkho 
cra6njiH3HpOBaTb Ao6aBKaMH peflKcaeMejibHbix MeranuoB, TaKHx xax Y, La, Pr, Nd, Sm, Gd, 
Dy, To, Er. B HacraocrH, KHCjiopo-maa npoBO/piMOCTb sjieKipojurra 85Bi 2 03 - 15Pr 6 On npH 
450 C paBHa 1,2 10" 2 Cm cm" 1 . 

IfeBecTHbi h flpyrae OKCHflHwe CHcreMbi KHCJiopoflHbix ajieKTpojmroB Ha 6a3e okhch 
BHCMyra. HanpHMep, Bi 2 0 3 - M02O3 h BigPbsOn. SjieierpojiHT CHcreMbi Bi 2 0 3 - Mc^Os HHre- 
peceH xeM, hto noKa3bmaer BbicoKyio HOHHyio npoBo^-HMOcrb npH TeMneparype 350 - 400°C. 

OKHCb BHCMyra o6jiaflaer hhjkoh MexaHHHecKOH npoHHOCTbio, orpaHHHeHHbiM pecyp- 

COM H HH3KOH CTOHKOCTblO K BOCCTaHOBJieHHK). HH3Ka» npOHHOCTb CBH3aHa C O&bCMHblMH H3- 

MeHeHHaMH h o6pa30B3HHeM TpeiHHH BCJieacTBHe 4)a3OB0fi TpaHc<popMauHH nepexoaa Ky6nHe- 
ckoh crpyKTypw b poMoawpHHecKyio crpyicrypy. KpoMe Toro, $a30Baa TpaHccpopMamia npn- 

BOflHT K nOHHJKeHHK) HOHHOH npOBOflHMOCTH. 3tH HeflOCTaTKH MOryT 6bITb yCTpaHeHbl flOHOJI- 

HHrejibHbiM jiernpoBaHHeM hjih Hcnojib30BaHHeM caoHCTbix cTpyicryp. B HacrHocra, xopomyio 
CTa6HJibHOCTb Ky6HHecKOH <pa3bi (ao 4000 h npn 600°C) noKasbiBaer OKHCb BHCMyra c 25 mol% 
Y 2 0 3 h fl o6aBKOH 2 - 7.5 M ojib% Zr0 2 . 3tot MarepHaji HMeex HOHHyio npoBOflHMOCTb npn 
600°C (4 - 9) 10 -2 Cm cm* 1 h OTjwercH xopomHM KaHwwaTOM ajih sjieKrpojiHTa HH3KoreMnepa- 
TypHbix 3JieicrpoxHMH-iecKHx ycrpoHCTB. 

B npewiaraeMOM H3o6pereHHH sjieicrpofl 1 mojkct HMerb miocKyio hjih Tpy6HaTyio 
<po P My h cocxwrn, hs KepaMHnecKoro hjih MerajuraHecKoro Maxepnajia c pasMepaMH nop 6ojiee 
1 mkm. HanpHMep, b KanecTBe sjieicrpofla Moryr HcnojibsoBarbca Hep*KaBeK>n*He crajra h ciuia- 
bh, KepaMHKa ceMeiicTBa nepoBCKHTOB -rana LaMn0 3 , LaCoO,, LaNiO,, rajuiarbi jiaHTana h 
flpyrae okcham MerajijiOB, o6jiaflaiomHe xopoineii sjieicrpoHHOH npoBOflHMOCTbK) h KarajiHra- 



necKoii aKTHBHocn,io HOHH3auHH KHCJiopoaa B03flyxa. IIopHCTocTb ajieicipofla, kslk npaBHjio, 
cocraBjwer ot 30 flo 80%. 

BHyTpeHHHH TpeXMepHMH CJIOH 3, COCTOfllD,HH H3 JierapOBaHHOfi OKHCH BHCMyra, no- 

rpyaceH b rjiy6H H y nopncroro sjieierpofla 1 Ha 3 - 50 mkm. rjiy6HHa norpyxceHiw (H) saBHCHT 
ot «HaMerpa nop ajieKipofla (D) h, k&k npaBHjio, OTBenaer cooTHoineHrao H = (2-3) D. 

RmoqeBoft npoojieMOii s^eKTHBHOCTH h pa6oTocnoco6HOCTH tohkoto sjieicrpojiHTa 
npn ero nojiyHeHHH jno6biM MeroflOM HBjiaercH ero ae(peicrHocTb, to ecTb HajiHHue nop h mhk- 
poTpemHH, a TaioKe cjia6aa aflreaiw. TjiaBHaa npHHHHa stoh npo6aeMbi - bmcokhc TepMHHe- 
CKHe h BHyTpeHHHe Hanpaxcemw, KaK b caMOM ajieKipojiirre, Tan h Ha MejK$a3HOH rpaHHue. 
npH HaHeceHHH SJieierpojiHTa H a nopHcryio noBepxiiocTb ajieicrpofla 1 MHKpopejibe4» noBepx- 

HOCTH CJiyjKHT KOHH.eHipaTOpOM HanpjDKeHHH, HTO npHBOflHT K 06pa30BaHHK> MHKpOTpemHH 

naace npn otho cirre JibHO He6ojibiHHX TepMHHecKHx h BHyrpeHHHX HanpasKeHiwx. 

B npewiaraeMOM H3o6pereHHH oneHb saama pojib BHyrpeHHero TpexMepHoro cjioh 3 
ajieicrpojiHTa. B nacTHOCTH, 3 a cner norpyaceHHH cjioh 3 b rjiy6HHy MaTepnajia ajieicrpofla 1 h 
ero bhcokoh anreaHH k MarepHajiaM aneicrpofla 1 flocTHraeTca HKBejinpoBaHHe noBepxHOCTHbix 
KOHnempaTopoB HanpaaceHirii; corjiacoBaHHe K03$<J>HiiHeHTOB TepMHHecKoro pacuinpeHnw Ma- 
Tepnajia ajieicrpoaa h ajieinpojiHTa; fleMn^HpoBaHHe MexamraecKHX HanpjiaceHHH. Bee 3to cy- 
mecTBeHHo noBbimaer HaflOKHoerb h pa6oToenoco6HOCTb napw sjieKipofl-sjieKiporarr, h bh- 
paxcaercH b nepByio onepeab b npeflOTBpameHHH oopasoBaHHH TpemHH h Ae<|>eKTOB bo BHein- 
HeM cnoe 4. KpoMe noro, no3BOJweT peajnooBaTb MHHHMaiu>Hyio TOJiiuHHy njiorooro cjioh 4, 3a 
cner nero flocTHraeTca noHHxceHHe paobneH TCMnepaTypw sjieiopoxHMHHecKoro ycrpoHCTBa h 
noBbimeHHe ero 3JieicrpoxHMHHecKOH s^eKTHBHocra. 

BwcoKaa npoHHOCTb h TpemHHOCTOHKOcn, BHyrpeHHero cjioh 3, oco6eHHO BaacHbie fljia 
nponecca HsroroBjieHHa sJieKipofl-sjieicrpojiHTHOH napw, flocraraeTCH aa cner ero TpexMepno- 
cth h CTpyicrypH, cocroamew m KpncrajuiHTOB paaMepoM 5. - 3000 hm h aMop<i>HOH <pa3bi. 

B npeanaraeMOM H3o6pereHHH pojib BHyrpeHHero TpexMepHoro cjioh 3 hs JiernpoBaH- 
hoh OKHCH BHCMyra Baaara a c nosHHHH noBbnnemw 3JieicrpoxHMHHecKOH 3<p<i>eKTHBHOCTH na- 
pw saeKipofl-sneKipojiHT. 3ro AOCTHraerca 3a cner MHoroicpaTHoro yBejnweHHH njiomaflH 
sjieKipHHecKoro KOHraicra MarepHana cjioh 3 c MarepnajiOM ajieierpofla 1, b orjiHHHe or anajio- 
roB. 

njiOTHbiii cjioh 4 TBepaoro sjieicrpojiHra npeflcraBjiaer co6oh tohkhh flByMepHbiii cjioh, 
cocToamHH H3 JiernpoaaHHOH okhch BHCMyra. 3a cner Toro, hto cjioh 4 HaxoflHTCH na noBepx- 
hocth BHyrpeHHero cjioh 3, HHaejinpyromeM noBepxHOCTHBie KOHiieHTparopbi HanpaaceHHH h 
fleMn^HpyiomeM Bee TexHOJiorHHecKHH h TepMnnecKHe HanpHaeeHHH, oh Moacer hmctb TO jimH- 
ny 0.5 - 15 mkm. Bjiaroflapa aroMy, oMnnecKHe norepn b sjieicrpojiHTe MHHHMajibHbi, hto 
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no3BOJiaeT nony^HTt MaKCHManBHyio 3JieKTpoxHMHHecKyio 3<|><|>eKTHBHOcTB sneicrpojiHTa KaK 
TaKOBoro. AMop4>HaH <J>a3a b cxpyicrype cjioeB 3 h 4 npnaaer 3JieKTpoJiHTy BBicoKyio npOHHOcxt 
h snacTUHHocTB, hto Baaoio Ha CTa^HH H3roTOBjieHira 3JieiopoA-3JieKTp6jiHTHOH: napBi, Ha KOTO- 

POH, KaK H3BCCTHO, Ha6jIK>AaeTCa BBICOKHH IipOIjeHT 6paKa. KoCBeHHO, 3T0 CHHKaeT CTOHMOCTB 

3JieKTpoA-3JieKTpojiHTHOH napBi h 3JieKTpoxHMHHecKoro ycTpoHCTBa b uejioM. nocjie HaneceHH^ 
3JieicrpojiHTHoro cjioa 4, aMop^Haa cTpyicrypa JierapoBaHHOH okhch BHCMyTa MoaceT 6bitb Kpn- 
cTaanH30BaHa 6e3 onacHOCTH o6pa30sanHH TpeujHH b cjioe. 

CoaraB cjioefi 3 h 4 mohcct 6bitb oAHHaKOBBiM hjih pa3HBiM. Bo3MO>icho rpaOTeHTHoe 
H3MeHeHHe cocTaBa h cbohctb nonepeK tojiupihbi cnoeB 3 h 4. 3to AOcraraeTCH nocJieaoBa- 

TeJIBHBIM HaCJiaHBaHHeM KaK CJIOfl 3, TaK H CJIOfl 4 C COOTBeTCTByiOHJHM H3MeHCHHeM TeXHOJIO- 

rHnecKHx ycjiOBHH Mero^a h HcnojiB3yeMoro CBipBH. 3tot <|>aKT 3HaHHTejn>HO pacuiHpaeT no- 
TCHmiajiBHBie bo3mo>khocth napBi h cnocoSa ee noJiyneHHH. KpOMe Toro, c ijejiBio npHAaHHfl 
o^HOMy H3 cjioeB 3JieKTpojiHTa cneuaajiBHBix cboSctb, bo3mo>kho MHoroKOMnoHeHTHoe jiern- 
poBanne okhch BHCMyra. 

npe^jioMCCHHaa 3JieKTpofl - bjieiapojiHTHaa napa.H3roTaBJiHBaeTCH c homoiijbio npe,zyio>KeH- 
Horo cnocoSa h npn HcnonB30BaHHH npeAJioaceHHoro opraHorejia, 

OpraHorejiB npeacTaBJiaeT co6oh MeTanjioopraHHHecKyio >khakoctb, cocTOHinyio H3 op- 
raHHnecKoro pacTBopa opraHHHecKHX cojieft BHCMyra h Jierapyiomnx MeTajuiOB c.ao6aBKOH 
nacTHi^ JiernpoBaHHoS okhch BHCMyTa. OpraHHnecKOH ochoboh coneft MeTajuiOB HBJiaeTca 
CMect cx-pa3BeTBjieHHBix Kap6oHOBBix khcjiot, OTBeHajomnx. o6meii . 4>opMyjie: H(CH 2 - 
CH 2 )„CR r R n -COOH, rae R ! - CH 3> R" - C m H (m +i) npn m ot 2 &o 6, co cpeflHeii MOJieKyjrapHOH 
Maccoft 140-250. PacTBopHTeneM opraHHnecKHx cojieft cjiyHarr Kap6oHOBaa KHCJiOTa h/hjih jho- 
6oh Apyroft opraHHnecKHfi pacTBopHTejiB Kap6oHOBBix khcjiot, HanpHMep, TOJiyoJi, OKTaHOji h 
Ap. OcHOBHaa pojiB pacTBopHTejra - peryjrapoBaHHe b^qkocth opraHorejra. 

Cojih BHCMyra h Jierapyjomnx MeTajuiOB, b KanecTBe kotopbix Moryr HcnojiB30BaTBca: 
H-npHfi, BaHa^HS, MOJra6fleH, impKorarii, cbhhc^ BOJiB<|>paM, HHo6Hft, TaHraji,. xpoM, Ko6ajiBT, 
Menh, menoHH03eMejitHBie h peAK03eMejiBHBie MerajinBi, noJiynaiOT 3KCTpaKUHefi H3 boahbix 
pacTBopoB coneft 3thx MeTajuiOB b CMect Kap6oHOBbix khcjiot, nocne nero Kap6oKCHJian>i Me- 
TajuioB CMemHBaiOT b nponopuHH, Heo6xoflHMofi ajih nojiyneHH* CTexnoMeTpHH KOHenHoro co- 
CTaBa 3JieKTpojiHTa. KoHi^eHTpai^HH Ka^Aoro MerajuiHHecKoro 3JieMeHTa b KapSoKCHJiare MO>iceT 
H3MeHjiTBCH b npe^ejiax ot 0.05 ao 1 .0 mojib/ji. 

MaTepnaji nacnm - CTa6HJiH3HpoBaHHan h/hjih JiernpoBaHHaK okhcb BHCMyTa. Hciiojib- 
3yeMBifi pa3Mep HaHonacTHU, OTBenaiomHx cocraBy hjih Hacra cocTaBa sJieKTpojiHTa, cocTaBJia- 
er ot 5 hm ao 3 mkm. 06i>eMHoe cooTHomeHHe nacTHij b opraHorexre 6epeTC£ ot 5 ao 45% 06- 
mero o6i>eMa opraHHHecKOH >khakocth. 06i>eMHoe coAep>i<aHHe nacrau b opraHorene peryjin- 



pyex BflaKocn, opraaoreaa a cxpyxxypy cnoa sneicxpoaaxa. Heu BBnne coaepHcaaae. nacxan, 
xe M BBnne sasKocxB opraaoreaa a coaepacaaae Kpacxaann^ecKoa <pa3Bi b BaaocaMOM cjioi 
aaeKxpoaaxa. IJeaecooSpasBocxB oSBeMBoro coflepacaaaa nacxan b opraaoreae. acxoflax H3 
npocxoro npasaaa: ne M BBnne pasMep nop smaptm, xe M GoaBine ofeaoioe coflepacanHe nac- 
xhu. nparoxoBJieBBe opraaoreaa ocymecxsaaexca nyxeM MexaaaHecKoro cMeniaBaBaa nacxan 

B OpraHBHeCKOB >KHflKOCXB. 

9*™t™^^^^ 9 ™?W^ ocnoBaB BaaecxpyKBBB (pasnoaceaaa) opraaa- 

necKOH cocnunm,* opraaoreaa, aaaeceaBoro Ba noBepxHOcre sne^oaa. Ilpa ^om H a no- 

BepXBOCXB 4>0 P MB P yeTCH OKCBflBBBl CJIOB, B COCTaB KOXOpOXO BXOflaT HaCTBBBI B OKCB^I Me- 
X3JIJIOB, XBMBHeCKB OCOW8HN0 B3 COOXBeXCXBywiBBX KapSOKCBJiaXOB MexaJMOB, BXOflHinBX B 

cocxas opraaoreaa. rip™, owawu MexaaaoB, ocancfleBBBie m KapooKcajiaxoB, neMe H xapy- 
lox .HacxBBBi Me > W co6oa, oSpasya Moaoaax. B oxaanae ox noponiKOBorx, Mexoaa, b koxo P om 
m ynaoxaeaHa Hacxnn Heo6xo«a M o cneKaaae npn bmcokoh xewnepaxype, npeanaraomfi 
cnoco6 noaaoaaer HenocpeacxBeHHO noaywB KOMnaKXBBiii caoft 3neicipoaHTa. npa hh3kbx 
xeMnepaxypax, hxo cocxaBflwex npaBBBnaara,Boe oxjnraie Mexofla. 

OxaHHaxeaBHoa oco6eHHocxBK> asaaexca to, hto npn flecxpyKBBB opraaoreaa okcb^bi 
Mexaaaoa, oca>i W e H HHe h 3 Kap6oKcaaaxoB, hmoot aMop4, Hyi o cxpyKxypy. AMop^Baa cxpyKxy- 
pa noaooaa khwcoctb b no aaaaoraa c scbakbm 3aeKipoaaxo M flaw .cae«yK>mae npeaMyme- 



CTBa: 



nossoaaex nojiyqaxt MaKcaMaaBByio naoma*B saeKxpoxaManecicoro KOBxaxxa aaeKrpoaa-, 
xa B3 oKBca BacMyra c MaxepaaaaMa saeKxpoflOB; 

noBxopaex MBKpopeaBe* noBepxaocxa 3aeKxpo fl OB, Bzono^aa noBepxHocxB ax oxkpbixbdc 



nop; 



• repMexaaapyex nopti a MBKpoTpemaa&i, BBixoaamae aa nosepxaocTB saeKxpoaoB. 

KpoMe xoro, nocneflOBaxeaBBBift nepexo* ox >kaAKoro cocxoanaa opraaoreaa k k P b- 
cxaaaanecKoa okbcb aacMyxa nepes npoMeacyxoHHoe aMop^oe cocxoanae no3BO JI aex onxa- 
MB3apoBaxB xanae CBoacxBa sneKxpoaaxa KaK wesaa, BHyrpeaHae aanpaaceHaa, fla^aoa- 
aoe B3aaMOAeacTBae aa Mexc4)a3BBix rpaaaaax. 

CTaflaa oopasoBaaHa caoa 3neKxpoaaxa H a nopacxoa noBepxHocxa caeayKanae. 

HepBaa cxaaaa - 3xo HaHeceaae aa noaepxaocxB nopacxoro anenpcw opraaoreaa mo- 
6bim B3BecxBHM cbocooom. Ilpa BonyBeBBB BHyxpeHaero xpexMepHoro caoa 3 JI eKxpoaaxa aa- 
Heceaae BKmoaaex nponarKy noBepxBocxBBix nop 3aeKxpoaa opraHoreaeM. IlponaTKy npono- 
**t nyxeM MexaaanecKoro B fl aBaaBaaaa opraaoreaa b aopacxyK, noBepxHocxs 3aeKxpo fl a aa- 
npaMep, BaaaKOM, aaa nyxe M BaKyyMHoa nponaxKa, BaKyyMHyn, nponarKy npeflno^axeaBHO 
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HcnoJiMyiOT Rim aJieicrpoAOB, HMeiomnx MejncHe nopti. Ilpn noJiynemiH BHemHero cjioh 3JieK- 
TpojiHTa opraliorejiB HaHocnT MeroflOM nyjn>BepH3auHH hjih npHHTepHOH nenara 

BTopaa cTaOTH - sto #ecTpyKimH (pa3Jio>KeHHe), b pe3yjiBTare nero Ha noBepxHocTH 
<j)opMHpyeTCH cjioh aJieicrpoJiHTa, a opraHHnecKHe cocTaBJiniomHe opraHorejin yaanniOTCH b bh- 
fle ra3a. 

JJfie npoixecca Moryr 6bitb o6Be#HHeHBi b OAHy. fljra stoto opraHorejiB HaHO- 

chtch Ha HarpeTyio noBepxHOCTb mctoaom nyjiBBepH3an;HH hjih npHHTepHOH ne^am, npn ycno- 
bhh, hto TeMnepaTypa noBepxHocTH flocraroHHa ajih AecrpyiojHH. 

OopMHpoBaHHe cjioh 3JieKTpoJiHTa MOEceT npoBOAHTtcji c HcnojiB30BaHHeM jno6oro 
npoijecca, npHBOAHmero k AecTpyiojHH opraHHHecKOH cocTaBJraiomeH opraHorejin, HanpHMep, 
tepMHHecKoro, HHjxyKi^HOHHoro hjih HH^paKpacHoro HarpeBa.* 

C TexHOJioraHecKOH h skohomhhcckoh tohkh 3peHHH Han6ojiee npocTofi h AemeBBiH 
npoijecc - sto TepMHHecKan flecrpyKijHH (nnpojim). TeMnepaTypa Havana flecTpyicqHH okojio 
200 °C. npouecc mo>kho npoBOAHTB npn aTMOc^epHOM AaBJieHHH Ha B03ayxe, B HHepTHOfi HJIH 
cjia6o BoccTaHOBHTejiBHOH aTMOc^epe. TeMnepaTypa h ra30Ban cpeaa onpeaejiniOT cicopocTB 

fleCTpyKIJHH H, COOTBeTCTBeHHO, CBOHCTBa 3JieKTpOJIHTa. .ZJjIH CTa6HJIH3aUHH npoMOKyroHHoro 
aMOp(J»HOrO COCTOHHHH npe#nOHTHTeJIBHO HCnOJIB30BaHHe HHepTHOH HJIH CJia6o BOCCTaHOBH- 
TejIBHOH aTMOC^epBI H BBICOKOCKOpOCTHBie CnOC06BI AeCTpyKUHH., MHHHMaJIBHOe BpeMH pjin 

<J)opMHpoBaHHfl cjioh 3JieKTpoJiHTa cocraBJiHeT 30 ceicyHfl. 

B HaCTHOCTH, flJIH nOJiyHCHHH CJIOH 3JieKTpOJIHTa 3JieKTpO^ HarpeBaiOT B HHepTHOH HJIH 

cjia6o BoccTaHOBHTejiBHOH aTMOc<|)epe AQ TeMneparypBi He BBinie 600° C h Ha noBepxHOCTB Ha- 
hocht opraHorejit MeroflOM nyjiBB epH3 au,HH . EEponHTKa noBepxHOCTHBix nop 3JieiapoAa npn 
noBBimeHHofi TeMneparype npoHcxo^HT Henocpe^cTBeHHO b momcht nonaaaHHH opraHorejin Ha 
noBepxHOCTB. npn AecTpyKijHH opraHHHecKan nacTB opraHorejin pa3naraeTCH Ha jierynHe kom- 
noHeHTBi, a Ha noBepxHocra, BicmonaH noBepxHOCTHBie nopBi, (J>opMHpyiOTCH okchabi, o6pa- 
3yK>mne cjioM 3JieKTpojiHTa. IIpH btophhhom HaHeceHHH opraHorejin, cjioh 3JieiapoJiHTa $op- 
MnpyeTCH Ha noBepxHocTH nepsoro ocaacfleHHoro cjioh. B 3aBHCHMOCTH of cbohctb opraHorejin 
h ero cocTaBa nojiynaiOT hco6xootmbih cocTaB h CBOHCTBa 3JieierpojiHTa h sneicrpofl- 
3JieKTpoJiHTHoft napBi. 

Bo3Mo>iceH BapnaHT HaHeceHHH opraHorejin Ha xojioOTyio noBepxHOCTB sneicrpofla c no- 
cjie^yiomeii ero aecTpyiajHeft. npn Hcnoio>30BaHHH TepMHHecKoro MeTO^a aecTpyicijHH, TeM- 
nepaTypa Tax ace He flojDKHa npeBBmiarB 600 °C. 

OKOHHaTejiBHBiH npoijecc nojiyneHHH KpHCTajumnecKoro sJieierpoJOTra H3 y^ce c^opMH- 
poBaHHoro cjioh MaTepnajia, cocTonmero H3 CMecn KpHCTajumnecKoii h aMoptjmoft 4>a3Bi, 3a- 
KJiioHaeTCH b <J)HHHinHOH TepMOo6pa6oTKe Ha B03flyxe. ripeOTOHTHTejiBHO Hcnojn&OBaTB TeM- 
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neparypy, He npeBBiniaioiriyio pa6onyio TeMnepaTypy sneKTpoxHMHHecKoro ycrpoftcTBa 6oJiee 
neMHalO-15%. 

CBoiicTBa opraHorejiH, TaKHe KaK: cocTaB nacnm; cocTaB h KOHueHTpaima MeTajuioB b 
cMecH opraHHHecKHX cojiefi; o6i>eMHoe cooTHomeHHe nacTHij h pacTBopa Kap6oKCHJiaroB, bbi- 
SHpaioTCH b 3 aBHCHMOCTH ot KOHeHHoro cocTaBa 3JieKTpoJiHTa, ero TOJinjHHBi, cbohctb noBepx- 
hocth noAJio>KKH h Ap. 3th cBOHCTBa opraHorena no3BOJiflK)T KOHTpojinpoBaTB Bee xapaKTepH- 
cthkh 3JieKTpoJurra c yneTOM cbohctb noBepxHOcra iioajio>kkh. 

Cnoco6 no3BOJiHeT nojiynaTB nJieHOHHBift sjieicrpojiHT Ha nczmoiocax H3 juoSbdc Mare- 
pnajiOB, jho6oh $opMBi h pa3Mepa. . . 

Cnoco6 oneHB npOH3BOAHTeneH h skohomhhch . 

CnocoS Jienco noAAaercn iiojihoh aBTOMaTH3ai^HH h opraHH3anHH KOHBenepHoro npoH3- 

BOflCTBa. ... 

Hn3KHe. TeMnepaTypbi $opMHpoBaHHfl aJieicrponHTHoro cjioe AaiOT en j e qaho npHmjH- 
iraajiBHoe npeHMymecTBO no cpaBHeHHio c h3bccthbimh MeTOflaMH. Oho 3aianoHaeTCH b oTcyT- 
ctbhh xHMHnecKoro B3aHM0AeficTBHH sneicrpojiHTa c MaTepnaJiaMH ajieiopoAOB. B pe3yjiBtaTe 
Ha Me>ic<f)a3H0H rpamme He o6pa3yioTCH okchahbic coeAHHeHHH c bbicokhm sneicipHHecKHM co- 
npoTHBJieHHeM, hto cnoco6cTByeT cymecTBeHHOivxy noBbuneHHio 3<^4?©kthbhocth napBi h 3JieK- 
TpOXHMHHeCKOrO ycTpoftcTBa b uenoM. 

Hn>Ke Ha KOHKpetHBix npHMepax noKa3aHBi bosmohchocth pa3pa6oTaHHoro cnoco6a no- 
nyHeHHfl 3jieKTpoA-3JieKTpojiHTHOH napbi h opraHorejiB pjm 3Toro cnoco6a. 

IIpHMep 1. OpraHorejiB a^h nojiyneHH* sjieicrpoJiHTa cncreMBi CHCTeMBi Bi203 - L112O3, 
rae Ln = La, Pr, Nd, Sm, Gd, Dy, Tb, Er, HanpHMep, Bi1.g5Pro.15O3 . 

KaK H3BecTHO, jiernposaHHe okhch BHCMyra jiamraHOHAaMH cnoco6cTByeT cTa6HJiH3a- 
ijhh bbicoko npoBOAHu^efi Ky6HHecKoii <j>a3Bi npn HH3KHX TeMneparypax. HanSonee bbicokoh 
KHCJiopoAHofi npoBO^HMOCTBio cpeAH nepeHHCJieHHBix CHcreM npn TeMnepaTypax HH»ce 600°C 
o6jia,naeT Bi1.s5Pro.15O3. 

MeTOflOM SKCipaKimH H3 BOAHBIX COJieft BHCMyTa H IipOTaKTHHHfl B CMeCB KHCJIOT, OTBe- 

naiomHx o6meii 4>opMyjie: H(CH 2 -CH 2 ) n CR , R ,, -COOH, r«e R* - CH 3 , R" - C m H (m+ i) npn m ot 2 
AO 6, co cpeAHeft MOJieicyjiflpHOH Maccofl 140-250, totobotch Kap6oKCHJiarBi Bi h Pr c KomteH- 
Tparmefi 0,05 - 1,0 mojib/jl H36BrroHHoe KOJinnecTBO Kap6oHOBBix khcjiot cjiy>KHT pacTsopHTe- 
jieM. Kap6oKCHJiaTBi Bi h Pr cMeimiBaioT b icojinnecTBax, OTBenaioiAHX cTexnoMeTpHH 3Jieiapo- 
JiHTaBi1.85Pro.15O3 . 
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IIoJiyHeHHBiH pacTBop Kap6oKCHJiaTOB CMeniHBaiOT c nacTHijaMH 5 - 3000 hm cocTaBa 
Bi1.85Pro.15O3. 06teMHoe coAepaeaHHe HaHonacnm 6epeTCH ot 5 ao 45% ot o6i>eMa opraHHHe- 

CKOfi ECHAKOCTH. 

OpraHorejiB npHMepa 1 HcnoJiB3yerca ajih nojiyneHHH BHyrpeHHero TpexMepHoro h 
BHenmero cjioh 3JieicrpojiHTa Bi1.s5Pro.15O3 Ha sjieierpoAax H3 Mexajina hjih KepaMHKH c pa3Me- 
paMH nop ot 1 ao 20 mkm, c rjiy6HHoii norpyaceHH* b 3JieicrpoA ot 3 ao 50 mkm coTBercTBeHHo. 

JIjul noJiyneHHJi BHyxpeHHero cjioh sjieierpojiHTa Ha KpynHonopncTOH noBepxHOCTH hc- 
nojib3yeTCH bbicokm KOHijeHTpaijHH MerrajnioB b Kap6oKCHJiaTax, npeAnoHTHrenBHO, 0.1-1 
mojib/ji, noBBnneHHoe cooTHomeHHe noponnca h pacTBopa, npeAnoHTHTejiBHO, 15 - 45% no- 
poniKa, h pa3Mep nacram ao 3 mkm. 

ffjix noJiyneHHH BHyrpeHHero cjioa Ha MHKponopHCToft h rJiaAKOH noBepxHOCTH 3JieK- 
TpoAa, a Tax 3Ke am nojiyneHHfl BHeinHero cjioa, HcnonB3yeTCH HH3KM KOHijeHTpaijHfl MeTaji- 
jiob b Kap6oKCHJiaTax, npeAnoHTHTejiBHO, 0.05 - 0.1 mojib/ji, norauKeHijoe cooxHonieHHe no- 
pouiKa h pacTBopa, npeAnoHTHTejiBHO, 5 - 15 % noponnea, h pa3Mep Haencu nopounca ot 5 ao 
500hm. 

AHajioniHHBiM o6pa30M nojiynaioT OpraHorejiB am HaHeceHHH okhch BHCMyTa, cnra6H- 

nH3HpOBaHHOH ApyTHMH JiaHTaHOHAaMH. 

ICpHMep 2. OpraHorejiB ajik nonyneHHa 3JieKTpojnrra CHCTeMBi Bi203 - Mo(W) 2 C>3 

H3BecTHO [T.Suzuki, K.Kaku, S.Ukawa and Y.Dansui, Solid State Ionics 13 (1984) 237], 
hto ajieicrpojiHT CHCTeMBi Bi203 — M02O3 noKa3BiBaeT BBicoKyio HOHHyio npoBOAHMOCTB npn 
oneHB HH3KOH TeMnepaiype (350 - 400°C). OAHaico noJiyneHHe Taxoro 3JieKTpoJiHTa bbicoko- 
TeMnepaTypHBiMH MeTOAaMH oneHB cjiohcho H3-3a bbicokoh JieTynecTH okhch MOjra6AeHa, hto 
npeACTaBJiaeT cepBe3Hyio TexHonorHHecKyio npo6jieMy, KOTopaa npocTo peuiaeTca npeAJiarae- 

MBIM MeTOAOM. 

MeTOAOM SKCTpaionHH H3 boahbdc cojiefi MOJIHSAeHa H BHCMyTa B CMeCB KHCJIOT, OTBe- 
Haioiimx o6meft $opMyjie: H(CH 2 -CH 2 ) n CR , R ,, -COOH, rAe R' - CH 3 , R" - C m H (m+ i) npH m ot 2 
ao 6, co cpeAHeft MOJieKyjinpHoii Maccoft 140-250, totobhtch Kap6oKCHJiaTBi Bi h Mo c KOHijeH- 
Tparmefi ot 0,05 ao 1, mojib/ji. Kap6oKCHnaTBi Bi h Mo CMeniHBaiOT b KOJiHHecTBax, OTBenaio- 

HJHX CTeXHOMeTpHH KOHeHHOTO COCTaBa 3JieKTpOJIHTa. 

nojiyneHHBiH pacTBop Kap6oKCHJiaTOB CMeniHBaiOT c nacnnjaMH 5 - 3000 hm, orae- 
HaiomHx cocTaBy 3JieKTpojiHTHoro MaTepnana chctcmbi Bi 2 03 - Mo 2 0 3 . Oe^eMHoe coAep>i<aHHe 
nacTHi^ 6epeTC£ ot 5 ao 45% ot o6i>eMa opraHHnecKOH hchakocth. 

XapaKTepHCTmca opraHorejia ajm pa3HBix BapnaHTOB HcnojiB30BaHHH aHajioranHBi IIpH- 
Mepy 1. 



15 



IIpHMep 3. OpraHorejiB wih noJiyneHHa 3JieicrpoOTxa chcxcmbi Bi-Pb-O, HanpHMep, 
Bio.62Pbo.3sO1. 5 hot (Bi 0 .9o Pbo.io)o.80 Y 0 ^o 0,. s 

MeTOAOM 3KCTP3KHHH H3 BOflHBIX C0JK5H BHCMyTa, CBHHHa H HXXpHH B CMeCB KHCJIOT, OX- 

Bewonmx oSmeft fcopMyae: H(CH 2 -CH 2 ) n CR'R»-COOH, r*e R' - CH 3 , R" - C m H (m+1) npn m ox 
2 no 6, co cpejmeH MOJieKynapHoft Maccoft 140-250, totobotch Kap6oKCHJiax&i.Bi, Pb. h Y c 
KOHHeHTpaHHeH ot 0,05 «o 1,0 mojib/ji. Kap6oKCHJiaxBi Bi h Pb CMeniHBaiox b KOJiHHecxBax, ox- 
BenarowHx cxexHOMexpHH sjieKxpojiHxa Bi 0 . 62 Pbo.3 8 0,. 5 . Kap6oraaxBi Bi, Pb h Y CMeniHBaiox 
b KOjiHHecraax, oxBeHaromHX cTexnoMeTpHH sJieicxpoOTxa (Bi 0 , 9 o Pb 0 .io)o. 8 o Y 0 . 20 0,. 5 . 

nonyqeHHtie pacraopBi Kap6oKCHJiaxoB CMemHBaiOT c nacximaMH 5 - 3000 hm, oxBe- 
Haiomnx cocxaBy saeKxpoOTXHoro Maxepnajia chcxcmbi Bi-Pb-O. OoBeMHoe coaepacaHHe ^ac- 
xhh Sepexca ox 5 ro 45% ox o6x>eMa opraiureecKOH homkocxh. 

XapaKxepHCXHKa opraHoreji* pw pasHbix BapnaHXOB Hcno jii>3 ob aHHa aHajiorciHHBi n P H- 
Mepy 1. 

E^Hwep 4. OpraHorejn, W nonyneHH* 3/ieKxpoOTxoB cacxeM (Bi,. x YxCs),., (Zr0 2 ) y hot (Bi,. 
aaeiapoJiHXBi cncxeM (Bi,. x Y x O,.5),-y (ZrC- 2 ) y hot (Bi,. x Y x O,. 5 ),-y (PrO,. 833 ) y oGjiaflajox 

BBICOKOH HOHHOH npOBOflHMOCXBK), XOpoiHHMH MexaHHHeCKHMH CBOHCXBaMH H CXa6HJIBHOCXBK> 

cxpyKxypti b o6jiacxH cpeflHHX h hh3khx xeMnepaxyp. 

Mexo^OM OKcxpaKHHH hs bootbdc conefi BHCMyxa, HxxpH* h hhpkohhh (npoxaKXHHHfl) b 
CMecB khcjiox, oxBenaiomHX o6meft 4»o P Myjie: H(CH 2 -CH 2 )„CR'R"-COOH, r& R 1 - CH 3 , R" - 
Cm^+j) npn ra ox 2 «o .6, co cpeaHen MOjieKyjiapHOH Maccofi 140-250, roxoB*xca Kap6oKCHJia- 
tm Bi, Y h Zr(Pr) c KOHneHxpauHeH ox 0,05 «o 1, mojib/ji. Kap6oKCHJiaxBi Bi, Y h Zr(Pr) c M e- 
HiHBaiox b KOOTHecxsax, oxBenaiomHx cxexHOMexpHH aJieiopoOTxa (Bi,., YxO,. 5 ),. y (Zr0 2 ) y hot 
(BiLxYxOi^i-y^rd^y. 

nojiyneHHtie pacxsopBi Kap6oKCHjiaxo B CMeniHBaiox c HacranaMH 5 - 3000 hm, oxBe- 
najomnx cocxasy aaeKxpoOTXHoro Maxepnana chcxcmbi (Bi,. x YxP,. 5 ),.y (Zr0 2 ) y hot (Bi,; x 

Y x O,.5),.y (PrO,.833)y, COOXBexCXBeHHO. 

06BeMHoe coaepamHHe nacxim oepexca ox 5 fl o 45% ox b6*eMa opranraecKOH acHflKO- 



CXH. 



XapaKxepHCXHKa opraHorejia Rm pa3HbJX BapnaHxoB HcnojraoBaHH* aHanorHHHBi IIpH- 

Mepy 1. 

n P HMep 5. OpranoreOT mx noayneHH* apyrax sjieicxpoJiHxoB na ease okhch BHCMyxa 
HanpHMep, Bi 2 0 3 - MeO (Me = Cr, Co, Ca, Ba, Sr, Cu, Ni); y-Bi* V 2 O n , aerHpoBamryK, Cu hot 
Ni. 
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Hcnojib30BaHHe Kap6oKCHJiaTOB BHCMyra h apynix MerajuiOB, a xaK me cooTBeTCTByio- 
mnx cocTaBOB nacnm, aHajioraHHO npHMepaM 1-4, no3BOJiaeT nojiynarb opraHorejin njvn Ha- 
HeceHHH jiio6bix 3JieKTpojiHTOB Ha 6a3e okhch BHCMyra, a tbk »ce npOBOAHTB AonojiHHTejiBHoe 
jierapoBaHHH, HanpHMep, c i^cjibk) npHflaHHH sjieKipojnrry Tex hjih hhbix aonojiHHTejiBHbix 

CBOHCTB. 

IIpHMep 6. Cnoco6 H3roTOBneHHfl 3JieKTpofl-3JieKTpoJiHTHOH napBi, cocxoameft H3 no- 
pHCToro 3JieKrpo.ua h sjieicrpoJiHTa Ha 6a3e JiernpoBaHHOH okhch BHCMyra 

B icanecTBe MarepnajiOB sjieicrpoaa Morjnr HcnojiB30BaTBcji nopncTtie KepaMHnecKHe 
hjih MeTajumnecKHe MarepHajibi nnocKOH hjih Tpy6naTOH ^opMfii c nopncTocTbio ot 30 no 75% 
h pa3MepoM nop ot 1 ao 20 mkm. . , 

II pHMep 6.1. Cnoco6 H3roTOBJieHHH napbi sjieicrpofl - AByxcjioiiHbiH 3JieKTpojiHT Ha 6a3e 
JiernpoBaHHOH okhch BHCMyra $HKcnpoBaHHoro hjih nepeMeHHoro cocTaBa h cbohctb. 

3jieKTpofl HMeeT pa3Mep nop 1-5 mkm. 

Rnx nojiyneHEui 3JieKTpojiHTa npHMenaeTCfl Meroa TepMHHecKoft aecTpyiojHH. HaHece- 
HHe ocymecTBJMeTCH Kaic MHHHMyM b ABa 3xana. 

Ha nepBOM 3Tane nonynaiOT BHyrpeHHHH TpexMepHbifi cjioh 3JieKTpojiHTa npeHMymecT- 
BeHHO BHyrpH noBepxHOCTHbix nop 3neKTpo.ua. npe«Ha3HaHeHHe BHyrpeHHero cjioh 3JieKTpo- 
jiHTa cjie^yiomee: 

1 . repMeTH3aijHfl noBepXHOCTHbix nop 3JieicipoAa MarepnajiOM 3JiekTpojiHTa; . 

2. AeMn^HpoBaHHe BHyrpeHHHx h TepMHHecKHX Hanp^eHHH Ha Me>K$a3HOH rpa- 
HHae AByx conpH>KeHH3bix MaTepnajioB h b cnoe MarepHaiia 3JieKTpo.ua, o6pameHHOM k 3Jieicrpo- 
JiHTy; 

3. HHBejinpoBaHHe HeraTHBHoro bjhdehhh noBepXHOCTHbix KomjeHTpaTopoB Ha- 
npK>KeHHH MarepHana 3JieKTpofla; 

4. nojiyneHHe MaKCHMajibHOH njioma^H noBepxHocra 3JieKTpoxHMHHecKoro kOh- 
Taicra sjieicrpojiHTa co crbpoHbi 3JieKipoAa; 

5. cornacoBaHHe ko3(|)(j)HE(HeHTOB TepMHnecKoro pacninpeHHii MarepnajioB 3JieK- 

Tpo^a H 3JieKTpOJIHTa. 

JIjw noJiyneHHH BHyrpeHHero cjioh 3JieiopojiHTa Ha 6a3e okhch BHCMyTa HcnoJib3yeTca 
ooth H3 opraHoreneft npHMepoB 1 - 5 c KomjeHTpaimeH MeTanuioB 0.05 - 0.1 mojib/ji npn o6i>- 
eMHOM coAep»caHHH nopounca 5 - 15 % h pa3Mepe nacTHU ot 5 ao 500 hm. 

OpraHorejit HaHocHT Ha xoJiOAHyio noBepxHocTb bjuihkom c BAaBjiHBaHHeM ero b no- 
BepxHo crHBie nopti sjieicrpOAa hjih OAHOCTOpoHHen BaKyyMHoft nponnncoH nopncTdro sjieK- 
Tpofla. flecTpyiajHio ocynjecTBJiaiOT nyreM HarpeBa 3JieKTpoAa ao TCMneparypbi 200 - 600 C b 
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aTMOC<i>epe aproHa hjih CMecH aproHa c BOjappoflOM npn HopMambHOM aaBJieHHH. B pe3yjiBTare 
AecTpyKiiHH Ha Harpexoii noBepxHOcra 3JieKrpofla (fropMHpyeTca nacTHHHo aMop^Htift, Tpex- 
MepHBift cjioft 3JieKTpoJiHTa okhch BHCMyra cooTBeTCTByiomero cocTaBa, norpy>KeHHbift b nopti 
axieKTpo^a Ha rjiy6HHy 2-10 mkm. C ijejiBio cra6HJiH3aimH cboSctb ajieKTpojiHTa npoBOflHTca 
KpHCTan jih3 au;HOHHbiH o6>KHr npn TeMnepaType 600 - 1000 C, ho 6ojiee 15% npeBBiineHHH pa- 
6oneH TeMnepaTypM 3JieKTpoxHMHHecKoro ycTpoftcTBa, npn stom BejiHHHHa 3epHa 3JieKTpojiHTa 
cocraBJiaeT 1 00 - 5000 hm. 

Ha btopom 3Tane nonynaioT nJIOTHBIH bhcuihhh cjioh 3Jieierp0JiHTa Toro >Ke cocTaBa. 
Jpia 3Toro Hcnojib3yioT opraHorejiB Toro cocraBa, hto h ajm noJiynemw BHyrpeHHero cjioh c 
KOHu;eHTpaixHeft MerajuioB 1 mojib/ji npn o6bcmhom coAepacaHHH nopounca 5% h pa3Mepe nac- 
thxj 5 -500 hm. OpraHorejiB HaHOCHT Ha xonoflHyio noBepxHOCTB BHyrpeHHero cjioh Sjiercrpo- 
JiHTa c nocjieAyiomHM HarpeBOM ao 500 - 600 C b amoc^epe aproHa hjih cmcch aproHa c bo- 
Aopo^OM hjih Ha HarpeTyio ao 400 - 500 C noBepxHOCTB noACJion b aHanorHHHoft aTMOc$epe. 
<&HHHinHa£ TepMoo6pa6oTKa npoBOAHTCH Ha B03Ayxe npn TeMnepaType 600 - 1000 C, ho 6ojiee 
15% npeBtiineHHH pa6oneH TeMnepaTypBi 3JieicrpoxHMHHecKoro ycTpoftcTBa. B pe3yjiBTare Ha 

nOBepXHOCTH <|) OpMHpy eTCH nJIOTHBIH 6e3 ^e^eiCTOB H MHKpOTpeiAHH flByMepHBIH CJIOH 3JieK- 
TpOJIHTa C BeJIHHHHOH 3epHa 100 - 5000 HM. TOJIHJHHa CJIOH COCTaBJWeT 1-3 MKM. 

Bo3MO»ceH BapnaHT HaHeceHHH opraHorejin Ha HarpeTyio ao TeMneparypBi 200 - 400 C 
noBepxHOCTB noACJiOH b B03#yinHoft amoc^epe. B pe3yjiBTaTe AecrpyiomH Ha noBepxHocra 

nOflCJIOH (J)OpMHpyeTCH nJIOTHBIH 6e3 Ae<j)eKTOB H MHKpOTpeilpiH AByMepHBIH CJIOH 3JieKTp0JIHTa. 

OHHHmHaH TepMoo6pa6oTKa npoBOAHTCH Ha B03^yxe npn TeMnepaType 600 - 1000 C, ho 6ojiee 
15% npeBBiinemifl pa6oneH TeMneparypBi sjieKTpoxHMHHecKoro ycopoHCTBa. B pe3yjiBTaTe Ha 
noBepxHocTH noflcjioa <J)opMHpyeTCH hjiothbih 6e3 Ae4>eKTOB h MHKpoTpemHH AByMepHBift cjioft 
3JieKTpoJiirra. 

nojiyneHHBiH TaKHM o6pa30M sjieicrpojiHT npeACTaBJiHJi co6ofi cnnoniHOH cjioh OAHHa- 
KOBoro cocTaBa, nacTB KOToporo, b BHAe TpexMepHoro 3JieierpojiHTa, norpyaeeHa b nopHCTyio 
CTpyicrypy 3JieKTpoAa Ha niy6HHy 2-10 mkm, a noBepxHOcratiH cjioh, b BHAe njioraoH ABy- 
MepHofl njiemcH paBHOMepHO pacnpe^ejieH no noBepxHocra, noBTopnn ee pejiBe<J>. 

IIpH MHoroKparaoM noBTopeHHH nepenHCJieHHBix BBime onepauHH, a TaK .ace npn hc- 
nojiB30BamiH pa3JiHHHBix cocTaBOB opraHorejin, bo3moh<ho nojiyqeHHe mhjibthcjiohhoto 3JieK- 
TpojiHTa nepeMeHHoro cocTasa h cbohctb. 

IIpHMep 6.2. Cnoco6 H3roTOBJieHHH napti 3JieKipoA - AByxcjiofiHBifi 3JieicrpojiHT Ha ea- 
se JierapoBaHHoa okhch BHCMyra 4>HKCHpoBaHHoro hjih nepeMeHHoro cocTaBa h cbohctb. 

3jieKTpofl HMeeT pa3Mep nop 5-20 mkm. 
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JJflx nojiyHeHHH ajieiopojiHTa npHMeHHercn mctoa TepMHHecKOH AecTpyKixHH. HaHece- 
HHe ocymecTBjineTCH KaK mhhhmym b flBa 3Tana. 

Ha nepBOM 3Tane nojiynaioT BHyTpeHHHft TpexMepHBifi cjioh 3JieKTpoJiHTa npeHMymecT- 
BeHHO BHyrpn noBepxHOCTHBix nop ajieicrpofla c hx repMeTH3amieft. IIpejD[Ha3HaHeHHe BHyr- 
peHHero cjioh aneicrpoJiHTa KaK b npHMepe 6.1. 

#jih nojiyneHHH BHyTpeHHero cjioh 3JieKTpojiHTa Ha 6a3e okhch BHCMyra HcnojiB3yeTCH 
oahh H3 opraHorejieft npHMepoB 1 - 5 c KOHijeirrpaimeH MeTajmoB 0.1 - 1.0 mojib/ji npn o6*b- 
eMHOM coflep^KaHHH noponnca 45 % h pa3Mepe Hacnm ot 5 #o 3000 hm. 

OpraHorejit HaHoc/rr Ha xojioflHyio noBepxHocTB BajnncoM c B^asnHBaHHeM ero b no- 
BepxHOCTHBie nopBi 3JieKTpoAa. ,ZJecTpyKijHK> ocymecTBJiniOT nyreM Harpesa sneicrpofla flo 
TeMnepaTypBi 200 - 400 C Ha B03flyxe. B pe3yjiBTaTe flecTpyiojHH Ha HarpeToft noBepxHocra 
3JieKfpofla $opMHpyeTCH nacraHHO aMop<J)HBiH, TpexMepHBift cjioh sneicrpojiHTa okhch BHCtayTa 
cooTBeTCTByiomero cocTaBa, norpyaceHHBift b nopbi sjieicTpofla Ha rjiy6HHy 10-50 mkm. C ue- 
jibio CTa6HJiH3auHH CBoftcTB.3JieKTpojiHTa npoBOflHTCH KpHCTajuiH3aijHOHHBift o6acHr npH TeM- 
nepaType 600 — 1000 C, ho 6ojiee 15% npeBtnneHHH pa6oneft TeMiiepaTypBi 3JieicrpoxHMHHe- 
CKoro ycTpoiicTBa. npH Heo6xoAHMOCTH, c ijenBio nonHofi repMeTH3aiflHH nop 3JieKTpo,na, one- 

pai^Hio nOBTOpHIOT. 

Ha BTopoM 3Tane noJiynaiOT njioraBift BHeniHHH cjioh sjieicipojiHTa Toro. ace cocTaBa. 
JJflx 3Toro HcnojiB3yK)T opraHorejiB xoro cocraBa, hto h jojw nojiyneHHH BHyTpeHHero cjioh c 
KomjeHTpaqneH MeTajmoB 1 mojib/ji npn o6bcmhom coflep>KaHHH noponnca 5% h pa3Mepe nac- 
thu 5 - 500 hm. OpraHorejiB HaHocHT Ha xonoflHyio noBepxHocTB BHyrpeHHero cjioh 3Jieiapo- 
JiHTa c nocjieAyioniHM HarpeBOM ro 200 - 400 C Ha B03flyxe. c&HHHnraaH TepMOo6pa6oTKa npo- 
bojjhtch Ha B03#yxe npn TeMnepaType 600 - 1000 C, ho 6onee 15% npeBBinieHHH pagoneft 
TeMnepaTypbi sjiercrpoxHMHHecKoro ycrpoftcTBa. B pe3yjiBTaTe Ha noBepxHocra (fropMHpyeTCH 
nnoTHBiH 6e3 Ae^eKTOB h MiocpoTpenmH flByMepHBift cjioh 3JieKTpojiHTa c BejiHHHHOH 3epHa 100 
- 5000 hm. Tonimma cjioh cocTaBJineT 1-3 mkm. llpH hco6xo^hmocth, c ijejiBio yBejnineHHH 
TonmHHBi BHeniHero cjioh, onepaupno HaHeceHHH noBTOpniOT. 

Bo3MO>i<eH BapnaHT HaHeceHHH opraHorejin Ha HarpeTyio flo TeM'neparypBi 200 - 400 C 
noBepxHocTB noACJioH b B03ayniHOH axMoc^epe. B pe3yjiBTaxe ^ecipyianHH Ha noBepxHocra 
hoacjioh <j? opMHpy eTCH iijiothbih 6e3 fle^eieroB h MHKpoTpemHH flByMepHBift cjioh 3JieKTpoJiHTa. 
OnHHiiiHaH TepMOo6pa6oxKa npoBOflHTCH Ha B03flyxe npH TeMnepaType 600 - 1000 C,*ho 6ojiee 
15% npeBBimeHHH paGoneft TeMnepaTypLi sjieiopoxHMHHecKoro ycTpoiicTBa. B pe3yjiBTaTe Ha 
noBepxHocra no^cJioH 4>opMHpyercH njiOTHBift 6e3 fle^eieroB h MHKpoTpemHH AByMepHBift cnofi 

3JieKTp0JIHTa. . • 
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nojiyneHHbiH xaicHM o6pa30M ajieicrpojiHT npe^cxaBJiHJi co6oh ciljiohihoh cjioh OAHHa- 
KOBoro cocraBa, nacxt Koxoporo, b BHfle TpexMepHoro aneKxpojiHxa, norpyaceHa b nopHcryio 
CTpyiaypy sjieKxpoaa Ha rJiy6KHy 10 -50 mkm, a iiob epxHo cthbih cjioh, b BH#e nnoxHoft flBy- 
MepHoft iuieHKH paBHOMepHo pacnpefleneH no noBepxHOCxH, noBxopaa ee pejiBe^. 

Ilpn MHoroicpaTHOM noBTop eHHH nepeHHcneHHbix BBime onepaunk, a TaK aee npn hc- 
nojn>30BaHHH pa3JiHHHBix cocxaBOB opraHorenH, bo3mo>kho nonyneHHe MHJisxHCJiOHHoro .aneK- 
xpojraxa nepeMeHHoro cocxaBa h cbohcxb. 
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cpopiwyjia H3o6peTeHna 

1. 3JieKTpo^-3JieKTpojiHTHM napa, co,zjep>Kamaa nopncTBift 3JieKTpoa, Ha noBepxHocra koto- 
poro HaHeceH MyjiBTHCJiOHHBiii TBepflKcS sjieKTpojnrr Ha ocHOBe okhch BHCMyra c jiera- 
pyionmMH aoSaBKaMH, npH stom TBep#BiH 3JieKTpojiHT coctoht H3 BHyrpeHHero TpexMep- 
Horo cjioh TBepfloro aneicrpojiHTa, npeflcraBJifliomero CMecB aMop^Hoft h KpHcxaJUiHHecKOH 
4>a3Bi h, no KpairaeH Mepe, nacTHHHo 3anoJiHinoiijero noBepxHOCTHBie nopBi 3JieicrpoAa Ha 
my6HHy 2 — 50 mkm, h : BHemHero cjioh sjieicrpojiHTa npeACTaBJunomero, CMecB 
aMop^Hoft h KpHCTajumnecKOH $a3Bi, h pacnojio>KeHHoro Ha noBepxHocra BHyrpeHHero 

CJIOfl. 

2. 3jieKTpoA-3JieKTpojiHTHaH napa no n.l, coflep>Kama5i BHyipeHHHH h bhciiihhh cjioh 3JieK- 

TpOJIHTa, HMeiOmHe OflHHaKOBBIH HJIH pa3HBIH COCTaB. 

3. 3jieKTpo^-3JieKTpojraTHaa napa no n.l, coflep>Kam;afl b KanecrBe JierHpyiomnx ,n;o6aBOK b 

TBep^OM 3JieKTpOJIHTe HTTpHH H/HJIH BaHatfHH h/hJIH M0JIH6#eH h/hJIH I^HpKOHHH h/hJIH 

CBHHeu h/hjih Bont^paM h/hjih HHoSnft h/hjih TaHTan h/hjih xpoM h/hjih Ko6anBT h/hjih 
MejjB h/hjih mejioHH03eMejiBHBie h/hjih peftK03eMejiBHBie MeTaiuiBi. 

4. 3jieKTpo^-3JieKTpojiHTHaK napa no n.l, coAepacamaa 3Jieiapofl ihiockoh hjih TpySnaTOH 

^OpMBI. 

5. 3jieKTpdfl-3JieKTpoJiHTHaH napa no n.l, b KOTOpoft 3JieKTpoa BBmojiHeH H3 nopncToro Kepa- 
MHHecKoro hjih MeTanjiHHecKoro Marepnajia c pa3MepaMH nop 6ojiee 1 mkm. 

6. Cnoco6 H3roTOBJieHHH sjieKxpo^-sjieicrpoJiHTHOH napBi, BKjnonaiomHH (JjopiviHpoBaHHe Ha 
noBepxHOCTH nopHCToro sjieierpofla nacTHHHO norpyaceHHoro b sjieicrpofl MyjiBTHCJioftHoro 
TBep^oro 3JieKTpojiHTa Ha ocHOBe okhch BHCMyra c jierapyionjHMH Ao6aBKaMH, pjw nero 
BHanane npoBo^HT npomracy noBepxHocra nopHcroro sjieierpofla opraHoreneM, coctohiijhm 
H3 Hacnm JierapoBaHHOH okhch BHCMyra h opraHHHecKoro padTBopa opraHHHecKHX coneii 
BHCMyra h MeTaJinoB cTa6Hjm3HpyioDa(HX flo6aBOK, h flecipyKiuno opraHHHecKofi nacTH op- 
raHorejiH, npHBoaamyio k XHMHHecKOMy oca^eHHio BHyrpeHHero TpexMepHoro cjioh 
MyjiBTHCJioftHoro TBepfloro 3JieKTpoJiHTa Ha noBepxHocra sjieicrpofla, a 3areM npoBojyrr Ha- 
HeceHHe Ha noBepxHocTB BHyrpeHHero cjioh opraHorejin, cocroHmero H3 HaHopa3MepHBix 
nacTHij JierapoBaHHOH okhch BHCMyra h opraHHHecKoro pacTBopa opraHHHecKHX cojieii 
BHCMyra h MeTamioB Jiernpyionpix flo6aBOK, h flecTpyioiHio opraHHHecKOH Hacra opraHore- 
jih, npHBOA^myio k XHMHHecKOMy ocaag^eHHio njioxHord BHeniHero cjioh MyjiBTHCJioftHoro 
3JieKTpojiHTa Ha noBepxHocra BHyrpeHHero cjioh. 
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7. Cnoco6 no n.5, b kotopom ajik <J)opMHpoBaHH£ BHyTpeHHero h BHenmero cjioeB TBepaoro 
3JieKTpoJiHTa ncnoJib3yiOT opraHorejm OflHHaKOBoro hjih pa3Horo cocTaBa. 

8. Cnoco6 no n.5, b kotopom HcnojiB3yK>T b KanecTBe Jiernpyionmx #o6aBOK b TBepaoM sjieic- 
TpojiHTe HTipHfi h/hjih BaHa#HH h/hjih ' MOJiH6AeH h/hjih qHpKOHHH h/hjih cbhhcd; h/hjih 
BOJiB^paM h/hjih hho6hS h/hjih TaHTan h/hjih xpOM h/hjih Ko6ajn>T h/hjih MQRh h/hjih me- 
jiohho3 eMCJiBHBie h/hjih peflK03eMejiBHbie MerajuiBi. 

9. Cnoco6 no n.5, b kotopom nponHTKy nopHCTOH noBepxHocTH arceiopoAa opraHoreneM npo- 
BOflaT noA BaKyyMOM hjih MexaHHnecKHM BflaBJiHBaHHeM opraHorejia b nopHCiyio noBepx- 
hoctb 3JieKTpoflia. 

10. Cnoco6 no n.5, HcnoJib3yionjHH oth aecipyiojHH opraHorejin bbicokockopocthoh nnpojiH3 
npn TeMnepaType He BBime 600 °C b okhcjihtcjibhoh hjih HHepTHoft hjih cjia6oBoccTaHOBH- 
TejiBHOH ra30BOH aTMoc^epe. 

11. Cnoco6 no n.5, b kotopom aecTpyiojHio opraHH^ecKofi Hacin opraHorejia npoBo^aT oaho- 
BpeMeHHO hjih nocjie^oBaTejiBHo c nponHTKOH hjih HaHeceHHeM opraiiorejM Ha noBepx- 
hoctb BHyrpeHHero cjioh. 

12. Cnoco6 no n. 10, b kotopom npn nponH-nce 3jieiapofla opraHoreJieM hjih HaHeceHHH opra- 
HorejiH Ha noBcpxHo ctb BHyTpeHHero cjioh c oflHOBpeMeHHOfi AecTpyrajHeft, opranorejiB 
HaHOCKT Ha ndRpBiBaeMyio noBepxHOCTb MeTOflOM nyjn>BepH3aijHH hjih npHHTepHoft nenaTH. 

13. Cnoco6 no n. 10, b kotopom npn nponHTKe 3Jieicipofla opraHoreneM hjih HaHeceHHH op- 
raHorejia Ha noBepxHOCTB BHyrpeHHero cjioa c nocjie^yiomeH flecrpyKUHen, opraHorejiB 
HanocHT Ha xoJioAHyio noBepxHOCTB 3JieKipoAa hjih BHyrpeHHero cjioh c nocjie,nyioiijHM 

BBICOKO CKOpOCTHBIM HarpeBOM 3JieKTp0Aa. 

14. Cnoco6 no n.5, b kotopom nponHTKy 3JieKTpofla opraHoreJieM hjih HaHecemae opraHorejin 
Ha noBepxHOCTB BHyTpeHHero cjioh h aecTpyioapno opraHorejm npoBOfljrr oaho- hjih MHoror 

KpaTHO. 

15. OpraHorejiB, Hcnojn>3yeMBiii pjix H3roTOBJieHHH 3JieKTpofl-3neKTpojiHTHOH napBi, coaepaca- 
mnfi nacTHijBi JiernpoBaHHOH okhch BHCMyra h opraHHHecKHH pacTBOp cojiefi BHCMyTa h 
Jierapyioiitfix MeTajuiOB cMecn anB$a pa3BeTBJieHHBix Kap6oHOBBix khcjiotc o6men <j)opMy- 
jioh H(CH 2 -CH 2 )nCR , R ,, -COOH > r^e R' - CH 3 , R" - C m H (m+ i) npH m ot 2 fl o 6, co cpe^Hen 
MojieKyjiHpHOH MaccoS 140-250. 

16. OpraHorejiB no n.l£ coaep>KamHH b KanecTBe jierapyioiu^Hx aoGaBOK httphh h/hjih Bana- 
Ahh h/hjih MOjiH6aeH h/hhh ijhpkohhh h/hjih cBHHeu h/hjih BOJiB^paM h/hjih hho6hh h/hjih 
TaHTan h/hjih xpoM h/hjih Ko6ajiBT h/hjih MQjajb h/hjih mejioHH03eMejiBHBie h/hjih; peflK03e- 
MejiBHBie MeTanjiBi. ' 
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17. OpraHorejib no n:15, coAep^camHH b KanecTBe opramiHecKoro pacTBOpjrrejiH CMecb ajn><|>a 
pa3BeTBjieHm>ix Kap6oHOBbix khcjiot c oSmeii <J)opMyjiofi H(CH2-CH2) n CR f R !, -COOH, r«e 
R' - CH3, R" - CmH^m+i) npH m ot 2 «o 6, co cpeAHeft MOjieKyjrapHofi Maccofi 140-250, hjih 
Kap6oHOByio. KHCjiary h/hjih juo6oh opramiHecKHH pacTBopHTenb cojiefi MeranjiOB Kap6o- 

HOBblX KHCJIOT. 

18. OpraHorejib no n.15, coAepacamHH nacTHijbi pa3MepoM ot5hmao3 mkm. 

19. OpraHorejib no .11. 15, b kotopom KOHijeinp aijnio b cojmx BHCMyra h jierapyiomux MerajuioB 
Bbi6npaiOT ot 0.05 ao 1,0 moWji b coarHOiueHHH, oraenaiomeM crexnoMerpHH HaHOCHMoro 
ajieicrpdjiHTa. 

20. OpraHorejib no n.15, b kotopom o&bCMHoe coothoiuchhc nacrem b opraHorejie 6epercH or 5 
AO 45%. 
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PEOEPAT 



3jieKTpofl-3JieicrpojiHTHa« napa Ha ocuoBe okhch BHCMyTa , 
cnocoG ee H3roTOBjieHHH h opraHorejib. 

H3o6pereHHe othochtcs k o6jiacrH 3JieicrpoxHMHHecKnx ycTpoficra, npeflHa3HaHeHHbix 
WM nojiyMeHHH KHCJiopofla (KHCJiopoflHbie Hacocbi); 3JieKrpHHecK0H SHepran 3a cner npaMoro 
npeo6pa30BaHiw XHMHHecKoft 3HepraH ra3oo6pa3Horo ToiuiHBa b 3JieKTpHHecKyio aHeprmo c 
noMombio TBepAO OKHCHbix xonjiHBHbix 3JieM6HTOB^ ohhctkh ra3oo6pa3Hbix npoMbinuieHHbix 
Bbi6pocoB; yrajra3auHH yraeKHCJioro ra3a (6opb6bi c «napHHKOBbiM 3<})^eKTOM»); kohtpojih 3a 
coflep^caHHeM KHCJiopoaa (KHCJiopoAHbie aa-rancH); b SJieicrpoxHMHHecKOM cHHxe3e, HanpHMep, 
nojiyneHMH CHHra3a H3 MeraHa h flpyricc yrjieBOAopoflOB. 

B nepBOM o6T>eKre H3o6pereHHH AOCTHraerca tcxhhhcckhh pe3yju>TaT, 3aicjnoHaioinHHCH: 

■ B nOBBIIUeHHH SJieiCTpOXHMHHeCKOft 3$<l>eKTHBHOCTH napM 3JieKTpOfl-3JieKTpOJIHT H 3JieK- 

TpoxHMHHecKoro ycrpoHCTBa b ijcjiom; 

■ b noHH3KeHHH pa6oHefi TeMnepaTypbi 3JieiapoxHMHHecKoro ycrpoficrBa, coflepacamero napy 

3JieKTpOA-3JieKTpOJIHT; 

■ b noBbiineHHH pa6orocnoco6HOCTH h he^okho cth napw 3JieKipOfl-3JieKrpojmT; 

■ b CHKHceroiH CTOHMOCTH 3JieiopoxHMHHecKoro ycTpOHCTBa, coaepaeaujero napy 3jieKrpofl- 
3jieKTpojnrr; 

■ b CHHxceHHH ra6apHT0B h Beca 3JieicrpoxHMHHecKoro ycTpoficTBa; 

■ b yHHBepcajibHOCTH KOHcrpyicuHH, MaTepnanoB h ra6apnTOB 3JieKTpofl-3JieKTpojiOTHofi na- 
pw. 

YKa3aHHbifi TexHH^ecKHfi pe3yjibTaT aocTHraercH cjieayiomHM o6pa30M. 

3jieKrpofl-3jieKTpojiHTOM napa conep^cuT nopucrbifi sjiempofl, Ha noBepxHocra koto- 
poro HaHeceH MyjibTHCJiofiHbm TBepflbiH 3JieierpojiHT Ha oCHOBe okhch BHCMjrra c jierapyioujH- 
mh Ao6aBKaMH. TBepflbifi sjieicrpojiHT coctoht H3 BHyrpeHHero ipexMepHoro cjioh TBepaoro 
ajieicrpojiHra, npeflCTaBjiniomero CMecb aMOp(|>HOH h KpHCrajuiHHecKOH $a3bi. 3r<yr cjioh no 
KpaftHefi Mepe, nacraHHO 3anojiHHer nOBepxHOcrabie nopbi 3JieierpOfla Ha rjiy6HHy 2-50 mkm, 
TBepflbrtl 3JieKipojiHT coflep^arr TaiOKe njiOTHbifi BHeinHHfi aiofi, npeflcraBJimomHfi TaioKe 
CMecb aMop^Hofi h KpHCTamiHHecKofi <J>a3M h pacnojioaceHHbiii Ha noBepxHocra BHyrpeHHero 
cjioa. 

Bo btopom o6^eKre H3o6pereHH* aocraraerca TexHrnecKHfi pe3yjn>xaT, 3aiaiKmioiuHfi- 
ca b noBbnneHHH TexHOJioranHOCTH cnocoGa np H MaccoBOM nsroroBJieHHH napw 3jieinpofl- 
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«« napa, h aaeHrpoxHMHHcCKOro : ycrpOHCraa » HeaoM, o™™ aHeproaaTpar, noBBnaem 
yHHBepcajibHocTH cnocp6a. 

VKaaaHHUit TexmnecKHH peaynB-rar wmro, cnejryKHHHM oopaaow. 

C„oco6 H3TOTOBjieHiia M eKTpo fl - 3TOKrpMHXHoa mpH BIO|Iowr p 
noBepxaocra MHxponopHcroro aaexrpoM aacnr™, norpyaceaaoro a aaeKxpoa My**™™, 
Horo «»» aaeopoaara Ha ocaoac okhch BHCMyra c nerapyKHaaMa a o6aBKaM„. 
MapoaaaH, .na^e npoBoaar nponarxy noBepxaocrHBix nop aacnpoaa opraaoreaeM, co 
croaa™ Ha okhch BHCMyra . aerapyKHOHMH flo6aBKaMH „ op^^ 

opraa™ coae* aac„yra h MoraaaoB jiarapyioniHx ao6 aaoK. nocna mm apOBOmr aeCT 
pyKHjoo opraaaaecxoa aacra opraaoreaa, npaaoaaaryK, k xaMnaecKOMy ochh^ aayr. 
T° ^^"^ <*» ^cnoflHon, raepaoro aHcapo.™ na no.e_ anexrpc 
fla. 3a«M Hpoaoaar aaaeceH„e aa noaepxaocra aayrpeaaero oao, opr™,, cocxoaiaero aa 

HBCTHH OKHCH BHCMyra C JICrHpyiOntHMH aooWH, H OpraaBHeCKOrO paCTBOpa OpraHHHSCKHX 

ooaen BHCMyra h MeraaaoB KIWWn w 6aaoK. Hocaa ,ero ocya™™ aecTpyaaaK, 
opraaaaecKon aac™ „ praHore aa, Hpa™^ K XHMHaecaoMy „caa«c„HK, »h_ caoa 
MyjiiTHcaoHHoro aaeaipoaHia Ha noBepxaocra aayrpeaaero cnoa 

B TperaeM ooaeKre H3o6pera„aa aocraraerca cae^ae raxaaaecKHe pesynBra™- 
HHaaaa c^ccra opraaorena, era yHaaepcaaBHocra a a M 6ope cocraaa okhoh BHCMyra „ ^ 
»|» m_, oeecaeaeaae bb,cokoh b^hh ho o™™ k MaTCpHajIy 
HCKjnoaeHHe aarpaaHeaaa aaexTpoaara apenaBiMa npHMecaMH. 

VRB3aHHMe TexHHHecicHe p63yjiBTan>i flocrHraioTCH cae^ryioiHHM o6pa3bM. - 
OpraHoreaa, HcaoaaayeMMa w _e»H, aaeKwaaeKrpoaaraoa aapa^ c^ep- 
hchx nacxHHB, okhch BHCMyra c aerapyroiaHMB fl o6aBKaMa h opraHHHecKHH paclp colfl 
BHCMyra HMeraanoBaerHpyK>mHxao6aBOKCMac„» m .A. pacreop coaea 

„„k - A h*hx aoobbok cmcch aaai)>a pa3BeTBjieaHi>ix Ka P 60H0BfcTX KHCJIOT 

co6n,eH$op„yaoHH(CH a -CH 2 ) b CR'R"-COOH,r«eR'- ca R» CH T 
co cpeAHeHMOJieKyjiapHofiMaccofi 140-250. fl 0> 
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